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<>•»» Co. . -^.JJL^ 



/r>rA\i :Oj-iJL; li-u/ 
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. . . jsiii .jt^Ji ,ji* jiji 

LeJLi La. flulkl ti"iti\\ j-d jtlj 
,6 IffJIfl *-3 jnil <«iill jtlj 
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j*A i»* 



jkuJI LUi JbljxJl f U^VI Jl cs.A^\ Oj^l <y J-^" °W 

. »£>mJI (^Lt^t oIa^JJ *-*aiw iiJj *j_^«j 

Jii :iib>o oUUJl ^1] iJikuJl J^UuVl CJ».l''t Uaj it~&^ J~^ 
t<jj*«Jl »LJ fJ&j 4<L»nLiiVl t ->^*i i**L>- ^V*j us**-* *Jj^"J '(^s*-"' 
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c3— J' ij J-Wj *bjb ^1^— *r^»^'j i-ikuJl olj^kJI «jb Jl»j 
^ Jju of j^iil iJUx. jk-Jl J}U ^ Jt^JilSjJ JjU- _^[ ^U- 

ejl£ilj Ai^*j OaU- IAa *>j tCJi J^bJ ^yJl Js>j^iJl <JLp (_->«-Jj J~J 

Oils' ^>-l «l»«j| ^j . Ljj^OjJ ^-J 0l&» ( _^Ji\jtj i ^S Vl J— Jl J^b-| jJ 

t JjJJl ^J^mJI o^Ssi LJbf f-_^ai 't/^^' Jjla'.oll ^Lu<L»Vl olj^flJlj 
A»%J| i _ r ^ 'Ij j^-s&Jl J*J^>i ^Jj t jiaUll A-^Lofl a^aU^JI jjJoj JbMj 
( Jual«jl ^L-jVIj 4>**aJl ,j^ j**j tr-jJ_J*JI Jp^JLJIj Jt^iJlj ^ ♦-ykJI /j.) 

.liii 



. i»Li-»Nl hjai Jkj>- 1*jI~pL t >«-sA'H «j& 

<LijJUjI ijt+AjAj JlJIj ( ^t j L . A lSijJ 0") (ji*-i tu> jjjJui* /^JLuJJ ,jPju 
*-i jf l^. JjUj ^1 SA>JL>JI jlSUVl tr flA» ^Jli Vj liJUJjJl UialJl 

jJaJI j^l ,>. SJbJbr- ^f J^ LUiJI v 1 -^ kP* J*~~y <J~^ 
^i ^lill j«JI Ufj . l^Jjb- Of L-&* j^J j^ ^1 jlSiVl >i orf 
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4_j Uij-*- '^L.^1 ,>-UJl ^»U* UfcLS" ^ (ytSUJjJj^jj j 

Uu*>- Lf-j <y U/tf-l aij .iii^»Jl i^y-Vl ^Ij^JI i_>L-»Jl oLJfiuj 
.iJLkdl oU^Jl l+Jl^- ^ ft ti^kJl oUaa. ^ ^ t.:a,„Ms^ 

V&*1 ^ JjLJl Jk, !Ia £»j . iji~j oljlS^l ^ jVl ^ ^jlJ^JI 

iLf>-*i(l i-Ai j!Liu J ij t l>-yiltj Uili L-^^J iiJU^* 4 : 5.,,'i JJIjo jliol 

. JUJlj _^UJI l^l*»u Of oL^l^l! aUJLpj iikLJl jJUj t Oju 

MAO ( j'iT ) ^jU n 



u 
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JjVi j*— all 

S^UJl Uk*J! JLJVI ^ ^wdl S^ 



^ 
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JjVl J**iJl 



JJ^JI J+~J£}\j (arlJ i 



d\ Jl Ui^jjJI jjJU. J* Jlail ^US Jtkll ^lycu.^1 

U> jj^i JJ> 5a»-I^II V*^ 1 «J' ir*^ *£*" i^^ J^* i^-*^*^ 1 J^ 1 
i Flase iilT u^ o' jt 4 Ture *» aU» JLiiJl o^Sj ol l*| : t^u-5 o»-l 

. Principle of Excluded Middle (Tertlum non datur) « f_>ijU 

t /-* ^.Ul o>il J^ *4^jJ.I wbjlj Ukll olj>Ji oi ^1 
^Lill jkJLI ^ Ijl~ J*-ilj £«jl «jj-^ .£&cJI V^*l i>* v^iiS" 
J jU-SlI J* j& 4 v^ 1 0* ^ -*? 0* ^ Jr~ J*-> -p**- 

ja ^\7l^ eft ji i lr J5* ji LUiJI jju» J* o*jy oi l^ ^ «iSl 
. Contradictions oUiibJ JI L> tS ^Ju LUiiU ^u&l jl oSjuJI ^«J 
IJuk »_jo j^ t jr»-Sll i^ljll Ijl* *»»-* Fermat U^i ajJoJ C~JI jlaJj 

*)ujix n + Y n = z n sjjUi j* oi i^ ^ *;i Jl jiu-i ^tji 

£kL-i ,Ai Jj-^iUJt UJw ^Jl S-iokll jjif I ^jj . (2 < n) CJlT lit U 

• a a » 
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J* jjiJl ^jU .Ijj ^J\ J* UkUil ^Sll oB^ll I J* j^i Ji) 
**' gU-^J < ^i 1 **^ 1 u**J v^ J' C*^ i>« ^ tf>-i Values -S 
_ Possible j^Lf :Ji. Modal Concepts (,, i«J-l d\ iy a: Jl tttm 
Ji* j . necessary i£jj^ - Contingent JjjU- _ impossible J-s^~» 

jkll *;—; U ^aj 1 LUUU ^ ^Mi, ^^ ^ jjl jkdl ij£i olii U 

t$jji jkdl J* jik, iji-T Ulk** dJL* J \$ .^11 ... t pill ^*j 

; Modal Logic 1 i^J.1 jki. » ^JULvx. ^ Jjt^U <£uJ j> jiTl ^Lj 

. Many - valued Logic « p£Jl iJuo jkdl j ,Jk*aII *jLic~. jj jl 

^j^sl^h ^L- os£ U; jj p«ji jjuai jkai ji 01^1 jk^ ui a*j 

;r) :LiJUkU UUiiJI U&L. Jju) <.jh-.ll j wUjJl oU^Jl, 



Jl 1 vk-jSli ^UJi i> , JjUJ 1^ j)t wijii yjudi m.oi. j #J! ^ j_ai 
' 3 J> ^ JlUl"sll .j^ modalities ol*f I J* jl»-ji Jj, • JyL »i_»- SUJI . Ju 

agcalon: necessary 
ynaton: Impossible 
naton: possible 
dechomenon: contingent 

k*-\ vi ^j .ijUi v us- j j»iijji jj_. j* jj^i oOiiUi f jlJw, j. j 

5^-jOt ij Uij jj^l yj-j JO ..^iti: Jjj^. iJjNI li^Jkdl, v Uf j 

.r« ^1 m\ l ijxSL. , sii t ijjWi 

j 1 Paradox tfjJUi?! ^Ull o>*>_ ^«- UU-i jw^ai J*~ Jp ^Sll Jafc* (t) 

o« u^j i^iW >^-»»J | 4>i>L ^ »j>* jJUmiIi wj/J y^u »ijj u.j»- 
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jl M t('jl*jJI J-i" <jJI V*^ 1 ^^^ , J 1 Paradoxical. Proposition 
J^AJ U^- j. alji ^jllj C I. Lewis ^^J ^iyi\ J&U 



Oj«ll Jl l«=*-/ ^j^j ^Jl Ol^JI tf I : J^l >hJI J* jJla^JU O^y l+J Ji* 

y jyliU doxa ^ijll J* JUJ J USJI .a* j>U»| J J-»""Vlj . «Paradox» iUf 
Uf 5U. jUaa Para ;i>Sll «J* Jj; U _^ ijiiJl ji £j>l ^j ,iLiJi 
L. J* .Ij^l ii* £J > B">lj Jj^Jl fUi-l ^ JiS/l 0>;j *ljT J* Paradoxes 

. i i,.«?l„rll i _; «Paradox» «_Jf *f^w **-j; IA1 , LiiLJ ^^. <& r jli-l ,^1^11 
iJlf »»-jw jl j_j* jjj . U ju- J] jU-'VI (j^iw J OrjJl «JL» jv^cu oij 
Jkdl J aJSJI viUJ ^j i SJjUil « Jiib WUI VNt-i-l ^ J «P»nidox» 
J* LJJj xi j t UVti \jJ. Ja\z& Cp J *~>. j~3 Cf >* "" V-VWI J^. ^.jJ-I 
.U* . j_L 3_Ji» ^a Paradoxical* i villkM » i*iuJl» . ■ JUJUAl i *J&> ^^1 uiUi 

i 5^ J-j ■ cUll* i ^ Oj^iS^j ^w- J*J»Uij . i-— *■ j iilS" i-Ju jj* iiiUll 

. t tbuoj i^-JJl f yJI lilli j^ tUo! OjJ-Uj Uj 
. rr ,/• iijjrf J— J-' ^* i^jIiiJa-jSll^LjUl ijliu > l/ tii r ilS'_ > J0li :/^lj 

- a survey or Symbolic Logic, Berkeley, 1918. 

• « Alternative Systems or logic*. Monlst. 42, 1932. 

- Lewis, C.I & C. H. Langford., Symbolic Logic, New york, 1932. 

P*l ^ >jj-i*y £* Mj^yLi ^ i^jji ^JiiJi s-ztsjij j/ni ^usui a*, 

jlSil jj J U. !,#> x^*; vjj-j i j5U»yi J*- ^lij) 1 jUl tj Lr -ijJ oUlf-l 
.4«»- J •jS'x- Lc i^j»-Vl OUUSJl ^-1*; Jl XiUNU ^^ji 

w 
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j* i_p^-j cJij M ^i v^ 1 ^%iudi ^ y jjU os^ji ^ 

oLUij Djl£ii ^^u, J ^Ljll jkil j ^j>- ^JJl j^ldl ^ju 

U jl 4 «va . - . : « jp-j JU-l OjiJl ilju Ju* SiJo iwLi. l^b ^^J JU 
■ \£*^ ^.yfi **L*j *^^j i!«*Jl J <cJU>l c-JL. U t jujj 

• I ■ 

iJiUJI a-^JuJIj .^ ^i ^ „ .,., fl . -J JLolSJl JuiUI ii iUUJI jlj SjLPli 
j*iJl » ( *^ i^l j*vi^" kil£Jl viill ) JJUS Jli« . i »^i ,^i J iuJtx4 
J~j J-"* J • i = V + V ij-iiJi ^*J£j i jj-a^MI Oyf' ,y O^SU 
Jp A_iJaJ j^T "il L,L-iiJI ^ J_*ai Jbj-jj *;i g~j <^jUI ,^-idU 
• J-** l^' «J i£>^ ^jIaJ' J-^J! OjSj itflf Sjj-^j t £-s**aJl JV _V=— -j» 

Jl ^-jJ oMU-l «ju J bjj ^ jjl SiLtJI gJUl oi l _ r j>J ijji 
Jl a>l*i ^,-j^J jl* ^JJUJd t<JjL^» U 4*Mp J-j xp jjwdl ii^ ji 

j^ t : JUI >hJI Jp Strict implication jJ-aJI j>-^JI ^-i^J <-i yu 
< juJ JjU ^L.'ill Ijut Jpj .«iil5' q iA».iL* o^j P 01 Jr** 2 -^ 1 
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yjk 1 1* j necessity i * jjjviJl » jj~«£j Lflajji vi-~» q,p ^ v^**^ ■**^* 

j*-,iJl 6j5U J~*J *— #ULl j_^»J' u iuu u-j^J ^Jj^-.jj . jJJl jjwcJI 

: jjyl £%* J ojyj j-^^J i J- j «_>£» ^ jJjJI 

impossible ill>»i-!AJ aj .^l£j_j ~ 'yjS _ \ 

Negation i L-U <o ^pwjj - yjk _ r 

Strict Implication^ jJI j» ^a 'J . I <o ^£jj -3 yjl _ r 

P -3 q = ~ ( p. - q ) df 

( ANSIS' jj£j q j <i.>U» u^So p oI J^^w^l ^ » 



Jkll JLJl Jl modalities olff- 1 Jiol a* ou^icJI II,, xj ^^ jl !»-:& ^ ( \ ) 
j iff I j^»; j* ibu-l ^ jy Hugh Mac Coll ■ J_^ ,ilU ■ jlf juj s^U^ll 
jJu* ^jdl (Symbolic logic and its Applications) ■ ^JliJaJj ^y jl*^l ■ **J> 
jtf" kiDJS" .IjSUll «o* J JjS" JU c>U)> J* ^j-jjI ju^*I jij t wi fl* J 
*L£>-^II oLfr^jc J-L<w Ifi wjjl^JI jl jj_^ill f-ij-J •jL-^l J />~dj JjS" vi)L- 
jli \}£ ilIU ^IjJ UJ»j . AJl5v.]i(l tiLiJ-l tJjjj^iJI : modalities of Judgments 

,yj 1»jU» jjSJ> jl j£*U ,y ^JcJll jl . ^L*^-» "ilj UJu ^.J til y> ^uwJLI 
p <-JuJ j^SLUl y> : il!li)l S^LjJ 1 jl» 1 *o jtf^ j^J ^j . b jlS" j^ jl ^JLl 
ij-^* - f«*»'y ^yj -*~*i -C* *-U*JI jl ,i«J SjLaJI ojt» i LilS" jl iijLo jjSw jl 

^ i^u. u u ju« if* ^y uuj ^ jjf ju i^jl* ^1 oijjkJi ji _ j-j j~; 

.ijUHiUl 
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. L~&jJJ ^j^JI ^.jjJb *ULJNI JLij J* UL j^j 

^>L^JI JjJa^ll J-Jj ^-jjJ 

ilix juj j^ll SJIjuj^I LLviuJI UjJLj ni>!>tf ,j*j oLojjaJI ^ ky? 
.JVx~V\j t Js-^l jijiJIj i Jljui-*bll j* 3L.U j*lji 

i r, q, p jyj\> IA J^jiJ <. bLaill - ^ 

. «not - p» j\ i AjilS" p i ^j - p Ji* t_JUl - T 

^£*>j (P Q) jl P Q J^* Logical Product ,yikll <~>jJ& J~ok>- - V 

. OlibL* q tp tf y£ jl 

Jju Self- Consistency JIJJI^L- JNI ^Possibility i_JL£«MI _ t 
. 1 5JiL» p u>5j jl j£*AI ^ » IjiJ jl « <Sx p » jl ^j ' op' 

5i!5U Uji ,y^ p = q Ji. logical Equivalence J&cSS >1&JI - 



, au^-^l i aJIjk/^I SjSUJl A survey of symbolic logic <\£ j ^-ij JJ! JuU ( 1 ) 

. jui 4U jut ijjai jjs£ -si j^j . v^> 1 a- ^ H ^-^^ W ^ ^*j 
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Definitions olijjjCll : LJU 
J* •« V »- , J J*^ 1 J* tr^J (P v q) Disjusction J^aill a^ _ ^ 

11.01 pvq = ~(~p~q) 

11.02 p-3 q = ~o(p ~ q) 

11.03 P = q = P -3 q. q -3 p 

lZ\xfi\ LLmJI:UU 



dljiiNO *Jjj ^JJI Symbolic logic ^US" j l^i-i c£lj t (-) y^Jb JJl SjS^J 

tj«i J*^ (~ 0) J*.^' V ^J <> ) ^^->"j Ordinary Nagation (-) ^jWI 

A Reduction in the jlj^u *J 3ti* j J, c, C Mcklnsey ^j~S"U ^ jOJ ( ^ ) 
tYO ^ Number of Postulstes for C. I. Lewis's System lof Strict Implication 
.tf>Sll ^^1 o|,UI j» J^J ul o*£ S.ll <~*UU UUI J ITY.J- _ 
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11.1 


P q -3 q p 


11.2 


pq -3 P 


11.3 


P -3 P P 


11,4 


(pq)r -3 (qr) 


11.5 


P -3 ~ (~ p) 


11.6 


(P "3 q.q -3 r)-3 p -3 r 


11.7 


(pq -3 q)-3q 



(0 pq -3 q P 

(2) qp -3 p 

(3) P -3 pp 

(4) p(qr)-3 q (pr) 

(5) p -3 ~(~ p ) 

( 6 ) (P -3 q.q -3 r) -3p -^ r 

(7) Op -3 p 

( 8 ) P -3 q = ~ O q -3 - O P 

«- O p = -» p 
,>. g*^ JUL, <^UI j^itJlj jJjJI j^JI ^ 4-.lil 4rt p JjU 

YY 
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(8*) . p-3q-3r.-Oq-5~Op 

^ (jLJLI j-J £* jl J>- u~*» Langford ij^ifM £• ojU^V > WV 
Jl osuj ^JJI 1 £JI $h Si gJk*ll J-JI IJu J* jlti jJU JJU jjj 

. S3 aw » a* j j«ji j* jifcfj ( «') uui ji 

Substitution JlJw^l _. ^ 
l|U »J»ljll £*i ji j£f (s=) jj[&JI OlSby Sklji bUi ^1 *. I 

o "i/ju *Ju jl ,^£x . . , t r, q, p „jJc» ^1 jU <U** i^ 1 J - V 

, l>La» .... r, q» p - 
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• ^^ lj* ° P. P tji| i \J£ p CJtS" lil _ 
• ^J k 1 ^ ^ ( P = q ) i ( P • q ) oil LUi q, p CJIT lil _ 

Adjunction Jp.}Ul jtjkS\ _ r 
J-" 1 ^ Ji^" O 5 ^ 1 0-J oil OviUa^ q, p O^r^JI jiji" ^1 lil 

(pq) i^i Uj^ 

Inference J^Ju^^l _ f 

• jij^* ^1 O^ 1 i>» oil -3 q, P jijZ ^>\ lil 

J* JLajJJ Slu* U*Jl »aa ^aJ AJLjaJ j^ ^ ^ ^ jj| d^Vlj 
j -M^lj-^J J— j <-«wl tf^ 1 'Lr^-? 1 viLIJU 4,1*, 4 ijli ijlijl J 
.Ob>JI ^ <UU J^JI ^ bj iL-fcjJI 

p D q = (p. - q) 

1.01 psq = (p3q). (q => P) 

^li tjJJl ( j**idl ^^ ojJL. ^jjl Ju^ jUpNI J b^ij lili 

: JMI i-Aij»cJI >w» j ^Sjj 

12.81 p -3 q -3 -~ (p - q) 

. Jp J^i Uli ( ^ ) JIjuuMI Sj*15 ^U J*j 
4.1 P -6 q -3 (po q) 

Xt 
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iu jy. p d q jli c *^*>jy> P -3 q CJlS" I il aJI Ijla J* *_Jju_, t Jjjjl 

J-J ol a* 1^1 Ml .JJJI j*JuJi j-J J l|Jp aiajJJ j£x L-SJjJl 
O-^db JbJjII JMx-'jIIj JIjul.^1 fjj>c~j iLjU^Jl aJLU J L^j^ 

pUic-l Jl ^ Mj njUjJU 3L-LJ LJU^ JljL^I .JL^d-u 

flaiw.1 iJlSUV v LJi ^ j_Jl oli IJla ^j 1J.JI Ji-b J^jlu.'Vi 
14.29 p . p d q -3 q 



j* UljI Ob^ p 3 q t p jl \£ l *jJv ^ p . p d q j'i JJJi 
q wiJl Jl £ ts-l j&e 14.29 J-Jas, <Gli ^ j^j . j^W ^yLJI j,> 
■i 01 0*"f 't^* 1 «^' 0' 1^* J* '-r'SiJ t Usui AiJaJ ^ 






The Consistency Relation jLJ^I iS}U 

JUL ioUJl felJI Jj .^aUI ^^wuJl olj^-j ijj^ j Ulf U^-Ufcl 

• Oli ^L»jJI Jlsdl iilj 
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(p-q) 

~(p3q) 

J 

-(qsp) 
aU'*..* 0_j>j" o' k— 4 iJuLU jl Kyj>\j_j *jJoJ ig\ 0|fL_4 jl A' ^J 

oli*~i« ul~*<*S jl»-jJ ^ *ji £-il^Ji ^ »t ,.■<!_ , *;J# t( ^iUI ^>Jdl 
15.3 ~(p3 q)-6 P3-q 

'q « uii *p </ q' (Jlfcii ^SUii ^ ^, ,1 lij ii J>" v aJ Wi »> 

. (i ^Ur. 4 ^ 'p 

15.32 ~ (p Z3 ~ q) -3 p D q 

ijiLj . i^cAfc— . « b~J q t p jl ^ <*l* ijw ^ p Ji*^ l '■** J* \*Mj 
Ijl jyiit 4-iJU*!! wl_4l »I* oU ^-j^J 1^4J^-j jJl J-ioJI j>wtdl 
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~(p-3q)-3P-3~q 
~ (p -3 q) -3 P -3 q 
~ ( P -3 q ) -3 q -3 P 

* * 

ja *~>j*ju t^JJI oU*< a»-Li JLJ'ill jj«*j u' U jju _pcJl IJl* jU 
yj juU . JUiil aJ^jUS" ,y*idl 4*M*I U>J lil iJ^JU ^jljjl ^uli 

17.01 poq = ~(p -3 ~q) 

Jl Lj i^a*j *i~*Jl « jlaj . i o I, " S , ... : . 4 q t p » <j\ 1 «*j (.jujaJJI IJlaj 

U^Jt >j YOl^jll JljJ ^J gll* JuS" :o"Vl fill Jlpl ^ 

18.1 Op = pop = ~ (p -3 - p) 

p » O' jl • Ifli £• iiii* p i ul ^ « AiSLf p » 4 p' 18.1 ,y 

.« JIJJI Lj-iJ 
YY 



.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,i ii,j, iL-i,j,'rra 



p jl v^ 1 a* » ii*i ~ ° p Ji ^ *r^ <#■*" ~ (° p) -t^O 
L^ ,^-tfj p » j\ « l^rli £, ^b» c — J p i) jl « iL>c-^ p » jl (I i^jf 

:JIJJI 

18.12 ~ O p = -. (pop) = p -3 - p 

: Ol^il&JI UjUpI J UJU-I lit ^1 t » Sjj^viJb 4ijU> p C— J » 

18.13 o~p = ~po-p = ~(~p-3 p) 

« * * * * 

. 11 ^1 JJI l^Jii ja . l a . :: . ^ i (jl 
4>* » : ti"i cr^y ^"-^ t£"^' ~O^Pjl~[0(-p) ] jy?d\j 

11 ojjjMaJL 5j jLtf uj5j p 11 jli JW^j . « *^ilS" p oj£j jl J~^JLI 

: AJMI <tyj\ » jj-aJIj jl 

18.14 ~0~p = ~(-po~p) = ~p-3p 

« JIJJI L^iJ j_* p <3ju* oliiil <j££ 1 jl * li-w. ^,-J p ^ 1 ij\ 

8.1 p = p ~ (- p) = ~ (p D ~ p) 

8.12 - p = ~ [p - (~ p)] = p D ~ p 

8.13 ~p=-p~p = ~,(-pDp) 

8.14 p = ~ (- p ~ p) == ~ p => p 
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jj-j^J «—^j-j J}*-.* .piJ' vj-'l— ^ I— * k - ' '* *HJJl> (j^kiU p^ij i UaU^.1 

,^-jjJ i<Ji^j I/ - _ .^-Jl ^A^j . Olffl oJi> absolute LS x«Jllj Relative 

jlkJll Ijjb ^yj . I j£*j «. iu*4 Sli»JU luJ^UI iiJI^ll ^ La_^ t SJjSlI 
U . iJiUI *LiSl <JU a* JLJMI ^ ^-.^ ju* « ^ i ^11.^11 6U 

jlLj jlkJll ^^uU jli i^j>-i ij>- j^j . <*jUJI *LiMl 4JU- <iu-^j U l ijo 

^i ^^ JJlSJ^J jJ^UI ^li ^ ^j . <J!5UI wiU Jikll jLUcdl 

18.4 p -3 O p aJI&iNI u *~al< JOvaJl 
18.14 ~ O p -3 ~p ^oSJl j*^xJ aJUlu.^1 
18.42 ~ O - p -3 p ^ JSJl ^Jt-J Sjjjwil' 

18.5 p-3 q. ~ O 3 -Op 

. « Laji J-»u~« -jtUli oil t l^f JIJI ^SL. I IS} 11 
18.52 p-3 q.O~q-3 O-p 

. « Uui ^J&JI jSLr fj£Ui oil t v<J^' o 5 ^ J^ 1 olS" '*! » 
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OUL^-^II ^« Olf>-jII bUoi J-w t>^ lp* u~ij^ j^*' •— 'jy**' 
i^ ^,—1 Becker ^SLj j^J^ . j^Uil ^bj)l jloill j *iijJlj «xJ-l 

.■jjjviJi.y » ^i^'^Jij ^ wt (UiiUi, ^ .^ UjTi jjt ~o ~ ~ o 

0[»j> i Ol>J* -0 UU* J Macklnsey t^ySl> ^ y jJU . « ^>c~a -01 
^jj S, J-JI J Aii J* « S 2 ^j~i£ J-J j Jji«^ Pl^y ^>-y *il J* 

* * 

j| ja-ii; OUJUl Jiji j* oLff I jji J: j^j j^J ibli j* j\ 

J-Jj 11 1-11.7 ^LJLII JJ A iJJll CJlJ>\ lil -01 jSJ t^ji 

. ry^i *j\i u~Ly 

i) P-3q-30p-30 

J* i,*-"* <~4 J***' *ij*J J! cri^ 1 ^J Ji>^' ^M £* C& 
|> liCw 4jU IJJj. LiUiill J* AiAjJI (jP/uu d)l ^C JjJI cJb^waJI k jA»J 

p p = n O iv p 

1 iilS* p uj& l)I ,j&f Ail t^ilSUi tf 1 j^*; * "bjjj^ p » i-iili 
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□ P -3 □□ P 
Jlj^-L £*-«—? ^-aJI ftAAj . itjjjJtW »jjjJ> ^fweJ SjjjviJI » ^1 

D n p □ p 

n p - O p 

p-3p-3Qp-3Qq 

Dp-3DoDp 

□ O p -3 □ P 

(Q o) n p = D o p 
(o □)" p = o □ p 

(Do) n * P = Dop 

(oD) n p = o □ P 

^1 Jtf- 0* Vr^ 1 Oj^J \axp Jbll J^ J*i . 3L.L.I l^ry \ i 

ol» <>jJs* l+\ jL»l J* jrjijll ^1 Sj*li LJLl* lil 4jLi 4 - Jau^JI 

.(^>i-^ ~ ^1 o!A* jj* o^" li[) £~j" p viill 

(~) 2n P - P 

r\ 
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(lili ^LJI ^ iOP oK" lil) ~ p JZ o\ jl 
(-)»+« p~(~)* p = ~ p 

j^JI jflaj l>x* Proper LU ol^^l jj&> . *~ p» ^ JSJl t 'p' 

DoD , Do , D 
o □ o . o D . o 

otu-idl ,y iJ^ J^j; JI=J^ * Jljsi-Vl jl ^jil iLU .£* 2L-.UI 

:<v»U- ti~UI CvJl oLu-Jdl ju iiJjJI 

Dp ^noDp-soDp^oDop 

3 O p 

Dp-aDoDp-anop-soDop 
Dop 

:_pjl ljufc Jp iLUl oU%JI 

-+ O D P <- 
Dp-'DoQp i I | o D o p -» o p 

-♦ D o p 
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* 
j^y V <*J' J* W.T. Parry ^y ju>^ t < r .L»^ll o U »^ j . -J l ^ ,21U 

: ^j* S 4 J-JJ ti_p-l i*L~* umj> Oskar Becker jSw jl U *lJ£j tjj«j 

O p -3 □ p 
1 Jl ij\ Olfj^l -ui JJJ ^jdl S 5 J-JI iJ^* 7 Jl IJla ja JiUjj 

; Jb JOAi £j\u~ y 

. [LilS' ~ p tii^Lo p] jvi«lJ _£*• O^^rj^ 1 - I 

I IP Jj_j «jilb JjjL^ ) Ol~«i* lf<-^ ol~^' i«UU Cj\^- y ajj\ _ i_j 

jl SjjjwaJL. V^^) ol~JL* (jt^lj (O P JjL^aJI *&J t 

. (o ~ p .^J&Jl j^L: tD ~ P J-**^ 



rr 
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J Jan Lukasieweiz (,) ijixi-il^jj OL« » i£JcJ_>J ^ak'Jir .^i 

.l/Sllj Jzk£6 } oW 5 >e- Czeslaw Lejewakl ^-*J Ji^L-i; j/S'jJI ^ ( \ ) 
ur^; 0»l>- Jl ijyJI i»-kU 1+-^" ^11 vi Jill J t-jju.j l^ijj jjl i.Ul i_iU4l 
iJyu £-»- ,.js^ juJ-lx* jj^jJi l„ fU jJlj t U»-jS/i ^UJI ijt; ^bSJ 

<i f^ 1 ^ v t- Jj yfsj?s* j* ^j*i ur ! J>» ,>* 'jl«ii v*» j** ,j* 

kJlj^J C<£ L.lja UUj; jfi J Jmji «*_U)Ij OUibjII i-ljjj iJ^i) iwl>- 

. \ *«T c- UJUJI j .Ijj^jJI ol^i J* J^to- Twardowskl i J^i J » J \L ibJyi 
*LX- oi <Ji»-5U jjji Ifj iLJLill j Ij^U j* £~*- n-lc, ui>J J] >\f-j 

j *i_UJl ^ j>il*J ^.jl_, Jl JiUl \ ^ iu. Jj ^J/tfl UUI w^l iU 
fc- Jj i^oJjJI 4_,jJI Jjljj J iJU iLlij JiiJ \ \\ a fl* iulfl Sj ; lf*»l>- 
«;U- ^L-l fUl JAJi <,!,: Jj l^Juj,^ ^.jSj. J ^jJI ^jj OUT \*\\ 

\vr\ f i» ij^'j ' wr - ^tt J> ^> i^ujj y .ju iuij j*jj ^* ;jdi 

.i ^^rv _ 

■kfrijUj J^r&J* «** ^j-J V 1 ^ 1 WWI ^>l ^ JjNI f lSl Jj 
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j <-ljjJI a*J» £. piib Ir jkll J>l*i ji>J J! i ijJjJl i-jjdl ^ 

^JJl ( \ ^rA - \ An ) (J SLJjj J Li: ^ri'^.., Ttf ii*^; ^oii JxJl^KJ JIT 
^t*l JLSj . . . UJ J Franz Brentano j-JL^w j_<ly J* ii-UJI c-ljj JU; 

A** Jji J **i>H ••*» U^jt-J Lc^ 1 ( l^»-Vlj «JJI ^L» Uil jui j^j 
»JU-»Jl IJu >iJ , i >-ji x> ^iildl iju. ^ i f^jll v^JI y>j i.UI ^iu-JIS'jJ 
£*# ^.5C y^-jl ji> ji JltfJi&jl Cfti v 1 ^ 1 '•** Jj ... *M • %~ *JtJjJt 
WUIj ULu iJUJIj .iijicj ji i*/^! JjSlI ii-Jl i(/ ijHl IjUL Ui^ 
iiiL, JI IjuJJ orjJ>;Sll **-*» J >Jl ^ Jz*~&J rfjLj ...orjijSL. 

. . . ciyi 
jk-ji y-u. ^ piii ^i jk-ju .j^*; ^j-i Ai jtu-iiry oi j ai y, 
oal ,sJi diJbr ijj-Ji oi jU*vi uij » . jjUJi i v ur j y-t_ii fc£*u ^ii^ 

Nl U ^ ,!» 4 vlX. g^ J! Ol>- ~jL aJS JUy E.L.Post £~.y, .J.I ^*Wl; 
^U s? Sk> J-J .IAJI ,y ^ u iiiUlS'j) Otfj .^^aLAtfjJ ^SLi; j ^li Jt i 
• UJl Uul JjU oij i Ai^jLI jltdl ^ LjlUJI t^ylyi 1 *^j-* *ij^ *i-L*» JI ^ill 

jl> /•j'V <0I Jiiiu jlS" i^Ju j*j i l vi-i*ll ^jll w-»J- J* vJU^i 01 J J' liUi 

.Uiil ^ Uli iSji •>*• M • vlllj §jUi*l ^ jiju |^i Jj* -cSJj <ill lJU Ijuc /JLJi 

*;i ^i^i ,y jU» p*ji ^5wi ^jiiai j..ji .uji jk«j .piii ^'idi jiaij usj-i 

J_J Jj t «li; jj* i^l 4-i pill ij* J-J jl piJI ^yj- )\ pill j*Ijj J-J «UjJ j^SLx 

. p*JI ^ *l il,; M l> fy* 
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jj «many - valued logic* i*JiJI jJl-x* jkil » o*i!l <-^J U J»lScil 

p >»_plj W >»jij <Lm*> p _ \ 

(non - p) ^l Np yj\j \1 j*jiJ "<>^ *~a* P - * 

i»j*j J M(J_^-ljl J*»-^ij)Mp3^JL U> j*jtj <£j! <~Jai p _ r 
Moglich iJllSl *J£JI ^ iy.L ^tiLilS'jJ 

. (possible) ^«u jdl 

NMp yjl U >.jij <£jt C— J p - i 

MNp >»jJL U yjij (<SU «non - p») _ o 

NMNp yjl; U yju {*Sj: c— J «non - p») > i 

\}*j J i^^; Jl«j jk> J ^ ^yHJ jdl «p implies q» SjLJU 

Cpq 
Li/l iiiU q Oil liilfi p CJIT til ^Jj 
Cpq: "If pthen q" 






rv 
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^\jj ^Jk**, <-*j^j £ M,N,C jj-JI J* JtiuttSj) jUvj 

. «Functors» 

Juu ja eJUjJ-l «jl&l -Ww jl flia^l ^iii-ilTjJ <ji /•J'^J 

:^*j L / r .^ll jkUl j 1«Jp > ^1 4.1LI LUiull 

^jjj^oil i_j«f-jJI ^ JiuJ If-*- ~isH*»x~p i»t~JI <!>„>& Jj"iN A-^iJl 

• W Ji 
^^>-^)l Jl i^-^J 1 j>* J*^ t-"" ■i**^**** -fc^^H Oj& SJUJI i-jiiJl 

. (non - p oil <^jf C J p 

jk-J o* UJk*-l «il oti^i t^JJI jkJ x* c ^Litf J r Uo»-j 5-iiJi 

.De Interpretatlonc -utS" ,y 

. igJ c— J p oil non - p C~J>j*\ li| <u*t£>l 4*4*11 
. a^t non - p j p Ul <Cli p JUii ^Sl i— Jt i-oUl i-iiJI 



rti 



1. C N Mp Np «NMp implies Np 

2. CNpNMp «N p implies N Mp 

J,:i,MSjJ oLi ^L^L-JI j- tf>i LU! Jlfcll & jrJ 
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•ju*IS I** l^J» jJJojj Modus ponens JU< oUI ( r ) j Substitution 
^r^ 1 J* c^ Lr*r^ 0> J^ 0-^ <iil JS" . detachment J-aAJI 
AiiU» ^j»-l LLii ahjjI JJu j*j v 'thesis' ijju> ^Jkuall SaUdl 

,j*j i*i-J <j-L.SH theses (,) Oljjill <»Ux ju; ILiill «juj t LUii 

CNMPNP _ \ 

CNpNMp _ r 

CCNqNpCpq _ r 

CCNpqCNqp _ i 

CCpNqCqNp- _ o 

CCpqCCqrCpr _ l 

Principle of transpoltion JiJI IjlJL iiJtJi j_^ j» o t t «, T Olj JSJll 
. hypothetical Syilogisan J»j£S\ ^-UJI Jix ^ JLoUl Sj^Ul Ul 



0— 'i-~i»J— S'jiJ > ii* , J!-» J-r-LIJU-* ,>* Xij-i-L. thesis jj-i. i^^Ji (\) 

<7-* J*" ,> <j"«i ^ '^U-ll 0» *«j¥ ^J 1 -^ W*^-» j>W olujjil Uij 
o(,Ul J»i; 0*! "i-ljjiilj • thesis Sjji. US" *jr j«JI ji ijtji j 5 3 u 
I*««i OIL- l*--~ Oljjill ^SJ lOljji. oUjjllj o|^II JSj oU^JIIj 

. TV _ TT ^ t *jk-j*5|l ^-UJI ijtJ tj ^ a-J-Ijl* 1.0*. «-l j 
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3 P / Mp x C 1 - 7 

J*a»^i 4 Mp IfU *5/jo **ajj p *»_y f Sj^ill J *Jl JWI IJla ^u 
ojjaII C*«b Uj t (Y) «j^I Cf**^ ) 'J-^ 1 'J'j 'ty*-^ 1 J* 

. JbJI cLN IjJL Uij y» Jj^J.1 ^ (v) SjyUl otf BjL* ( \ ) 

CpMp _ V 

CNpMNP - A 

CNMNpp - <\ 

CNMNpMp - \ • 

CNMpMNP - \ \ 

CMPP - U 

npnp - \r 

NMNP - U 

MPNMNP - \Q 

CMNPNMP - n 

4 ujuai gjui >u <> «^>tf SiUi oijjiii ot it-* usj 

( p <Ji£L*! ,>ii p ) cpMp - v 

(p j*^; p iJlSUl ) CMpp _ \Y 
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. jli I Jul itf^ njtil&u 
'to be possible' Mp 

'to be true' p 

u-* — r*r" ^! -e^i *£•*" j>— -" f ,J — ^ i - , ' l «i! I — >>k *JL_» lj » 

n Generalization r-^cJI Jl .^i. ^JUI j^-JIj V Particularizatlon 



«£ p» = 'For a certain p* 
*n p' = 'For all P' 

_^*j Conjunction J**jJI i»!>UJ l>-l l_>*j cjLJ^ ^^Lil^jJ ^SUj 

•Kpq' = *p and q* 

:<ji l^ <!>J *JJ** J ^^ ejj^ 1 «^ 0*H? •J.J^ 1 »V-> 

. £ pKMpMNP - \ V 

« jL&f non-p jl p UJ t p lu*. i-siSJ <,..JL » 
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NnpNKMPMNP _ \\ 

• * • f • 

. i cSLf Ujjju non-p &j&j 

CKMpMNpMq _ \\ 

,ij+Jcl\Jiit C C pq.CN q Np - Y- 

CNMqkMpMNp _ Y^ 

CNMqnpNKMpNp _ YY 

,Mp. Yr 

i^i p <ji jL*i jm is* p i J ^ ( rr ) SjjiAi oi ib*^ ^j 

i(Yi) <y> ^Ji*- Sjyu L;JJ gSJ iJ^-i (Yr) Sj>ll £• (\r) 

A. 

.CM pp - \T 

Mp - Yr 

p - Yi 
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^1 jw jkaij j^LA&ji 

jkuU ^L.1 j^ laJLl Ijjbj tiilS" j\ *iil*~ Ul i^iiJI ji j i 

j u^i oi o^- 11 <y '<> tf>i ^ viiL* ^j t.^L ^jSL-^i 

• j> J* *^j 'Possible' jSjT iu-Sjl ^j JLJuJI «jl* Jii fcJb* <*J 
jJI'V^ 1 WliJI £+>j iN >JL (functor Ja,IJI) Nagjtfion ULU 

1/2 1 



N p 



1/2 



jjjillj . 1/2 ILJJI ji.fc oi jSs Np, Mp ol j* pSJl JUJ Jkilj 
.piJi JUi jUl j ^ Uli ;>La. ^ ^ tf >ty 
>L; ^ iULr ; J _ t ^ ijuil ^u ^<ilic j^l <JU J ui 
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c 





1/2 


1 





1 


1 


1 


1/2 


1/2 


1 


1 


1 





1/2 


1 



D 2 Mp = CNpp 

. i p Oil non-p oil i <*ij» i -cSof p i jl ^1 
Jo£i lilT 6j^i P l* V** V^*! iJLa S «£■*" ' CN PP* Jtf^s 

M =0 , M 1/2= 1 , M f = 1 

ijt&J *CNpp» ^jujcJI 0|» p«JI i^LJ V L - 3LI J **' -^^ o\ t^J 

Three - piJl JW v 1 -^ 1 ^ J J^i ^ '■*» C&J ''P' J 



D j M p = A Ep Np nq NCp kpNq 

it 
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UjSJ |^ (1. 2/\l ^» pi ^!A; J^-y vi->.) valued Calculus 

C-J 'CCNppp' pi iJL* «j>ll Oli IJla J*j . M 1/2 = 1 SJUl 

, 1/2 ^ p *uJ C^IT bj *SJI ^!5U ^U-l j **upw> 

D N M Np = N Cp Np 

.1 'non-p uil P Jl J3UJI ^ ,^,-J <;l ' lyJ t 'ijj^ p' * 
LAJai jLi ^i^LiLfjJ 4_*jui ^JJI iJlS^Nt j>^" ^-U Jpj 

*.JSJ Jlill J-- J* . JUI OUI ;a*lij j*ty& J! a»U>0 <JUJI 

4JUII ~+*<l> 1 i^r p Oil 4* jL» p lij 1 Cp Mp **~*al\ J* ^yk^y 

. iJlS^Vlj ,j*^iJ JjULsU (pill UjUpI J «^j 



p 


Mp 


CpMp 








1 


1/2 


1 


1 


1 


1 


1 



. 1 uJJ\ j£>t' Jib l^Sl J-»U J-**: ^ CpMp iwJl 
^ai ^jJI j«Jl ^yj ji U j£jc *;U jl£i^l »Jla JT J* *b 



to 
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ja JxuZ&jl xp jjJUl J# jkuU ^jl^rty »Ul JUL 

M * * " 



. * * * 



^ ifi <^»!& Ji-l l^ JTj r, q, p <JLuJl Ol^ocdl _ \ 

J* 1/2 t 1 1 J* \>A* jjiJl oJl»j |M, F, T] ^Cf i v ilT t JjU 

.JlyJl 
. c j*_pb *3 j*jiJ Functor of Implication l y-itJl IjjIj - r 

D z MP = CNPP 

. Defined Idess iijjd\ jKity :Ul* 

:Ji l** «-*>" tfj*" 1 ViJ ■*>•>' 
: Ji 1^ .J^w, A yjl *J >jij s? ikill J-^W - > 

D Apq = CCpqq 

•• Ji 1^ »->^ k yji *j j.^ sf aai j^jii _ v 

D Kpq = NANpNq 

D Epq == KCpqCqp 
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CqCpq _ \ 

CCpqCCq Cpr _ Y 

CCCpNppp . v 

CCNqNpCpq . £ 



jl AiiL. Ot^jJ «0* jl ^w OL^jJl 40,- 4u»Ull JjuaJl J|y_, 



iV 
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c^LJJi jlftill Jijt ,j* Foundations of Mathematics CjLJ>\jJ\ 



- Mathcmatlsche Problems (Mathematical problems, congress of Mathematics, 
Paris. 1900). 

- .Ubre die Grundlagen der logik und der Arlthmetik.On the Foundations or logic 
and Arithmetic, International Congress of Mathematics, Heidelberg, 1904). 

- Axiomatische Deuken (Axiomatic thinking, Mathematlsche Annalen. 1918). 

- Die Grundlagen der Mathematlk, Hamburg, 1928. 

- Bewels des Tertlum non datur (The demonstration of Excluded Middle. Got- 
tingen. 1931). 

- Naturerkennen und logik (Knowledge of Nature and logic, Gottlngen, 1931). 
Grundzuge der theoretlsche u 1 ^ 3JL1^1 UJj- Ackermann OU^si «• -^S } 
Principles of Mathematical logic o\j^u ^^o• »U o^JUNI iilS\ JJ -*.j logik 
Grundlagen der (oU*tjll ,^—1) v**-^ Bernays j^y *• £\j£*i\i *J jJl^ \f 
f»i J*J • > ^TA ( \* JUI ijf r jJu*j ^ M"l ( I* jJl-» o JjSlI .>f I Mathematlk 
l»l* jJ-/ i^JJl Grundlagen der Geometric (i-xil ^—-1) Sj>-^ ^A* ^UJj^ 
tS" The Foundations of Geometry Jl>~ \ W -I* ijJ^Nl JJ ^Jryj i ^ A^^ 
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.CU-I ^IjjJl jl Theoretical logic ^yLjl jkll «\^\ L yj 

Jl Lfc^j JtL-4 *^S U,IJ\ Sill jlio OjJ* 01 II* ,>*• 
U ^* SjSUJI oUAj . l^-li ^ j wlj iitf l^-ljj j£* j^ U^L* 
tMeta-mathematics tOLiLjjJI *ljj U t*JJa*n o^JL* <dp jJUL. 
&J** j** *-»«*AI !■** J*-t 0^ .Metalogic t jkll *ljj U tUU-ij 
J UJ- Sj^a, Uji^, ^11 ^LJI jkJll U ^ AiJi U) Jl i^lsLl 
Ailll oJa Jaj-^J j Jl*ij aLmj 01 ^ jyuo jlS* U JS"j 1 1 &y 

* * * 

Rules J*ly jlai* <ji J* jkuJU yLj Oj^U uli Lj<>j . l*J* ^5UJi 
i I,* i^_*-lj jj*Ji o\ *j' J j*> Jtf 1^" .*• i OlS!>U. jki* y. jl t iLot* 
^,1** % 1^1 ( V ) 4 Formal Rules Oj^aII jlaI^JI j ,j£^j l^i ( \ ) 

.iS">l J* Sjaill Uj 

i ULc <;j^tf **0^ Lf^La» ,j>«£ i^ljj ^j^ ti' 0' Oj*i* i^jjj 
(l) j-S^jj-i' i^j^ U J* *-ll <J>^ JJ iflrf. LJ LJli oUiyi 



.^.i,i'.,i.,jj.iHJi.i^.i„i.ii,iWJ,i.i.-i,:i„i. | .ri.ri .i .iNJj.i 'i.j.iL 



*ij\&\y t i^>» ^jo 1^" ^l^- jl-Jj »IS' JJ ^lyjl i£ ( ^1 t Kronecker 
OLj-Jo j^- jl i Brouwer jjjj ^-Jj \£ Jjl ^fte- tfl jl <. Poincare 

, 9 

jj-* J**JI ljuk jUl Ijik-I^ j^S^ jJ 1 Sj^-^l iAJjUlj iXaJU- 4;j_^ 

:Ji Li l*jUe( ,^5^ j&Jj^ «IjTj .(^J^ iwUc J «J }L«j jlfj Wclerstrass 

IJUJ.I jl-uSllj Finite set v»lull «*_>**«W ,>• /^Ull u yw, ^L-i J* oU^LjIi 
u..-j>-JI Ji-o. jl ^ *;| «j . infinite ^aL^^i l_fi J* .L, Real Numbers 
\ti i-L-S)l ijlSji ui ^! lOUibjJIj JJ*JJ j^-«JI Ji-jdl y Arlthemetlzation 
jl i jIj*'NIj Otujidl ,y L»Li»!>OI oU^**JLI ^Iji^u.1 u,:,,7 v_~-»db J^tj 

J** («-* ^ ji> di}> IJ* U j&j , Is*-*^! jIjlpS/I «i)l ji»- JuU i J^i, oJUC Iji* 

. i jU^I 

Bell, E.T., The Queen of the Sciences, Batlmore, Williams and Wilklns, 
1931, p. 34. 

l«--.ti £i \i\ l^ r yu jji oULJIj ou-WI ilj^Sl' oi ^jjT jji, _ v- 

jlO*Sll J*- ja l*—— U j£r l^ ( yu J\ ^UwJIj i^l jlj^l J\j , U.j^ 

W--JI lilj * t _ r _ = — till lji» JU ibli c~-J JJUU-I jU*ty jSJ ilr'LU*j IUJJI 
■ kii ^» ^l-J ^^j" a" \*y "^-v 1 ^jV^ Cantor jp\£ X.JZ J± .jwi 

: iiU i J ^-lj . Mysticism i_ij^Jl j^.. j^. ! JJn * 
Strulk, D.J., A Concise History of Mathematics. 2 Vols. New York, 
Dover Pub. 1948, p. 243. 

. Constructive 

wbj objy ji ; JJ-r > ^ m i>ji uudi iuji oii f lS-^i oi - ^ 
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***£ iijJJI «Jl* J Choice or Axioms oL^jJI jl~?-lj .ILjjJI 

j»-T ^^hjc jl 1 Independent iliu~« o>& jl c-se oL^jull jl : Njl 
XJU-I « a* J «uSl 4 <^>-l <y «-,- Jb i»Li-l j£JLI ,y o^i jl t/uii "il 

, Ljjj jJI i^liJl j* Theorems ob»jUI 

j»j»I ^ JLiu i»jslll IJLAj ( JuiJLi* ^ oL^jJI jj& jl jvCJ : LJU 
Uul j*j t Axiomatized system (J ^-X; JJ— i t£l J JtAi»^ll J* Jtjj^iJl 



oi 6*- J* 1 J5iu>i J* Jv^j-Sl j\ J»i~~i J-J cfl ip ^ 

tdUjj^fij (r) 

■ - Henkln, L., Suppes, P., and Tarski, A., The Axlomatle Method, 
Amesterdam, North. Holland pub. Co., 1959. 

b - Helmer, O., On The Theory or axiom -system. Analysis, vol. 3, 
1935, pp. 1-11. 
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. J~~JU 4 Jb Economical ipUaiil Jaj^i 

*»■!>; J--U i%* o!AS^ j^U 4 5J^JI ±jj£$ oX» J* i_Jjuj 

.vliU^-Jull Completeness ^U jl* jAjw ijl j - V 

,j-£*J t^jvU *_^#^l U IJL»^ t U* (^jl>Jb Ojji» -Ujjis J ( i;ljJI 

«.u, ^ *j.j>a)I <-jjdl Lji*JI ^Jl iiwU^f^l OjJa iijl*. ^^u; 

— j"J^i ^J^* ^ jfijtj Negation t^J^Jt yj _ I 

•"** yJ^. '"'J^* ** j*jiJ Implication j*Jdl y_, . o 

J b^u ^i j^Ji ^ bjji j^ ^i obULdi JS" ol (r) 

J w^-»«i j^j> U, jjSL< Ai^vaJlj : Formulae t iu^ t »Jl**aJU bjJp 

or 
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UAk. itf iMT d& \i^j ililk. ISju* 3SaU» OjSj 1^ :^JU- 

m * 

iwJI ^UJJ6j tiiiUo lfi*j ^jU^ Oli Si--,** oJU> |T = \ + \ 
oli C — J jJl i^aJI U i ILilS" l^M Uul ^^^ U, Sw \ = \ + \ 
ajjU, l/l JjiJI ^ M j? j-j 4 fcLA JiC M ^ 1 + - = 1 Jt. J*. 

. ub»jJl *^— •> b» y» t 2LSL-!^l oLJLjil J o»j>ll Ap-aJ 1 

j£c jjlj JLSL-tASJl oL-ibjIl cULM >^" jJ' V^ 1 oi ( i ) 
JauLJj _ lf^j-1; ±fis ^\ t I4JP i-fc^l o&; ^Ldl ijap- J I4A-A* 
i»J*JI Jju* 0* wio S^LLI wb^ll uU5U J*aJI i^LJ-I o^j Ux* 

jl *i» ?«-^ J;bJl j>*Jl J* O^J* 4»- jtfl ^JJI tv^jJI o 1 i**\^j 
^ &* ^^ y » iLil U ' -^J-^J J^-J J!^" J/* 1 ^^ ■ kULjl 

jij» 0*) 5 ^ 1 *-*' tfj"-' j^jj 'S^ 1 ' 1 jw Jm o^ 1 1>* * ji 

Arithmetical Proposition JLjL-p- ILii Jl U< (a9 iiJ (iycJJI jIjlpMI 
Jl ,j^£ *0*J *?** ^^ 'M ^i* (p u*i <-***\-* (^wm,.!? ilj*l oli) 

ojltlj J~JI J!A^ 0* ^UjOJ *^ J* W ^i ,Jjb -> tiJUJI ^^ 
Ol JJb *JUJI iLuLU oU-»«^Jl u^^'jsr^. f j*J oi U j^r j^J 

; iJUl 2 j^Jl J* O^ XP 
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. OLy; JU 1 <*—J *U*AI /Utdll ( _r i * J v ( ' V ) 

*V J* o>jJl j^JLl ^ jlS* ISl L. ^jti ^j ( JUI oUI Sj«li) 

jJ- jJI oL^jJI i^y 4Jl I juk JI uuii\ . Problem of decision • jlyijl 

01 b'^-l li| j*d ilMJS' .I^zJS UJi^l jSj: £w JS"_> ,, i-^aJl oJla 
l^Lii j£r ^aJI «ju> jl Sii jp g~j «C|i <. iJL*. aJIjlx-I i j£r y j JS" 

j* i s ^Lji j^ji ^ j jir iji : ij^ii ys^ii ji iji- ji j£x <« L- 

I^aj it = > ~*i~A\ Jfr UU^ j-m^o o^ 4i\i lJuI^a j^ 
^ M J& jJI tOL^oJl ^ LaLl« apjJ? JI ^iju iJj- jUjJl 
f j-j 1 aJJLuM q 'i*j+>d\ ji S jjjwiJL. ^ J r I Jla j M o^-^L. l^JI 
.jaJU; fj_* 5J£i* JI ijj j — JL C41ULI ^Ul pj^ ilS^S- oli 

Oj^bt J«J j ILaiJl yL> 4jjJaJ 
-^JUj-TNl 4jA.Lt Jij_ OjJa ^p LUaJI ^L^» h ^j iju 

00 
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Primitive Ideas U\X i ^\ jl£iSl 
jl l ^x, Proposltional Variables aJUJ Ol^Jc* . . . t z, Y, x - ^ 

(tails' tJ-iL^) i>i»Ji Jt>-t 

V y_,Jb <l y^j : J^aAJI _ v 

• "* j\^ ^ >*jiJ : O*^ 1 - i 
- j>Jl *i j*jjj : jil&JI _ 

~ yJ 1 . *> >V.J : V JLJ| - 1 

. U-A; x jli <~i» x cJlf iji <;i _ v 

CtL^Jull 
BiU, bua ibc ju; jjlj 5JUI gjSlI oL^jdl o^JU j~l «Jl. 

a - X v X -» X 

b-X-tXvX 

c-XvY-WX 

d - (X -» Y) -. (Z V X - Z v Y) 

* 
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^. <Cli L*j .iUi-'ill J*lji J^" Ji> ,>* (^W;^ 1 ) *»aUIl 

jui lOl^fiuiJ l^o^c-l jJl jj^jJ 1 I J* lp» ij-j *i^ U^ '-V ^' 
J*»jAJ >• j JJJ J^j i... t q,p ( /^...iY,X jj^jll O jJ* ^j 

. Alii ^JcJll 
^U J*oa)Ij j*-iJl |.jl>w-J OjJL* Ujjl>- ^gJI oL^xJl j' :U»U 



oV 
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j^ftliil ffc/HWirt A£j£»J Ji\j£ 



UJ»LdLI J* *Ji liJi>-j I JJj <t ^f^y. J-j j'j* J* \*k' « JL~il j^ 1 
^ J^U- <y Wlijlj 4-ikdl jrJkUil t^-oj oi Jjls- i^ JJ> W.V.Quine 

cft\* JjSlI f-JJl J UjU jjl ul*^>l ^aI ^J i^W J^V 



- Mathematical logic, New york, 1940 

- Elementary logic, Boston, 1941 

- From a logical Point of view. Harvard, 1953 

- Selected logical Paperi, New york, 1966 

- Methods of logic, London 1 st ed, 1930. Third ed, 1974. 
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^JU; *bl ( ~ ) i*5Ui ^*j is^vu l^ j o,^-„ii ^jui <,>u oi 

t I4J* cJUl J;-]*-' Ujjlj <JljJI J J^ Ol^jyCU bJ CJIS" lit jJadJ 

J u^-K -P^" V-^-l j3> (-) o!WI JUL 0) Jji ^ 4ili Ijd, 
u^J bjli 1 *JL ^ _£-*Jl Uijlj !itu p ^1 L, J jlT til* . o}.j 

t (p) j*dl J* ^1 <,U& oj& dAJi Jli jfisll Ol JJ <~Jl JUl 

^ LSLc J^jJI ill* ^ ^IjT iJLjaj jpcil jli >T ^JU- <yj 
r, q, p C^^jxil L>jJ ulS" I jli . L-&jf j iuicJll CjI/JI jUc^I 

* JL* JJJU* O^l* (j>}£ ^ "" —iJ • (PQ 1 ") <^-a" J ljjb>X* U«0j Ol_>ucll 
J iiyr^ ULvUJI £* CiJU* lit itiij J*u UUl Jju-u » Ji (,S* SIIJI 
J* ULJuJI «JUk tf SJU»lj i-ii CJtf" il Joii j J&U 4jljJl o^'j • ^'^ , 

. , iilf JiSll. 
If^ijj i-iill ^ J-*jJl j' J! i>i'^" J-*^ «j^»J' ««i* (>*-> 

(PP) 

P 

U Jil *jy*J IfJ-l*^ J-**^ 1 i>* *J' ■*£ Oi 1 ^" «Jl* J" - **' 1 *"•* L * 1 

Ibid, P. 14 ( \ ) 
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^oJI tlXJ'i ^j»j exclusive disjunction ^jUuu.'bll J-saiJI - \ 
^JJI jAj non exclusive disjunction ^■lUi-'VI jj- J-*aJI _ Y 

, Lie* Ifl'-iS' .*■«.•■"■•■.,; «c£Jj t U* J\~-iuLll ijX^fi jjL 

Jj m*ali« ^r^O Oiy a ~ L * '>-^ i >^' » V*" "W-J-l J **-»L^ 

« 

J Ja^ cJ^- J^UI i_i;_^dU liij JUIjJI tjI'Oj*- J* tJv*iJI *Jb 

ii^jUj^l ^ ^jjdU J^tiJI iJb » laic- 1 Jviij jiljS' jli dUaJ 
p jvidll bo) jlf lili . L-SJjJl j *aic-l ^all ,^1 U J6 y>j 
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(P Q V p q) 

. ULiLaS j^ 
.0>ci !^ Sjj^ U-Jlj J^oaNj J^.^1 ^ 3^J| j,\f fjvj 

1. (p q) and _ (pq) 

2. (p v q) and _ (p v q) 

3. - (pq) and (pq) 
2. _ (p v q) and (p v q) 

Jaii p t»i Jbi (p q) ^aJI jjf jjL" jjl JjMl aU.1 jl j^i ^ JWI 
J-k» cJ-JI ol 0w ( pq) - aLUII SJU-I oi 0j*- J*- i CJL. jdl ^ 

jr i.iji ,y lj^ni ijl* ^^ tr . j&r ^lySii >ijb u j* 

aJU-I ^j p o< 5JU-* jj* C— J » Iji! (p q) 1L.JIJ .Jjb- J* <w 
. « q * p ja ys ui <JU-i ^ C— J i lyca iLUll IL^JI ui . « q ji 

JX4j" *p q... S' jlj t 5j ilS" p CJlS" lil Jaii 4OL0 j_^J p cJiill a' 
JfjuaJ 'pvqv...,vs' o\ji»A->- J* JS" 3ijL» S,..q,p CJlS' lij i»li 
0*ilb v*^ J 1 ti^ O 1 t?*i '•**-* -^^ *i'*^ s'....'q'p ^J 1 lil 
!jAj i U i*_j5m LU»i)l i_j JS" jl Jju* jJp uii>j J-aaJIj J**_jJIj i^JUl 

J IfiJU* iJ£& *ij\-f-[ J*r Cj* V^V * t£* V s ' J* ^ ,J ^ 4 -*J*i ^ f 
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^^ oU ■ cfjL^VI >--^^l UjjJ u£" lili . ilJo «j_^ -uj^*; ^ 

UJL lil U* ,>jhji i ii p_S" ^n'Sll-j L£*- JjLtf >Jj->- » 5JU-I j 
11 iiJ}ilj iS"jll ZJuft Jjl^ j&J oi l^SL«i • ■*»- J* J^ ,>JU-L. 

:Omi LjjJcJIS" 
(J^i) .oU^/^LlSU-^^ JTi (r) 

(^) -^^ (r) 

i-jJS^JIj JjuJI C^U- jw" uj\j *1jl»w»I JjjJc j* truth- Function 

. aJIjJI 

,jfij& IJA OUiSvj IfAJt^-j J*o>"j «— JUJI 4Jb 0' jy>j 0^*- j^i y> 

: JNI Jliil U ^JLLj c J^iAJI 5JI.li 11*^1 Oj-Af 

( p excl - or q ) 



Qulne, W. V.. Methods of logic, p. 15. (0 
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. AijU» q tSijLo p oils' lil illjJl ^J5J _ 
. iolfT q t i.ilS' p OJlS" IS} <UljJl <~i J& - 

. <jjL> q i JolS" p CJ15" lil illjJI JjuaJ _ 
. <>}\£ q t 'HsLa p CJlS* 'SI <l'jJl JjuoJ - 

: ii^aJL ( p excl - or q ) ^ ii«-sdl j* ^idl ,^£r *Jli * yj 

- (pq)-(p q) 

J^l IJub uSl JJi .(P q) j - (pq) ^ J*^ 1 0* j-*" ^ 

y;uui is^ji ji oi 1 ^ ^ ^uSii u* j*j .(p a) t (pq)j^ 

. 4*jL» - (pq) - (p q> il)>& t~^ t#JI>- J ^^ jj£j (p excl - or q) o^ 
I^J* jJa^.j liaSlj ^U^VI J5* J^dUJi ill j ji oi 1 / ^~i ^-^ 

lil iilT Oj& ( P v q) 1L-JI JU^ t^iU^-lfl J-aiJl J* jJa^. U 

-**• wfi** <^' ' *-** ^-J 1 -^ (^ '^! Jju* l^li (? <yj t t^jilS" q ' P wi? 

._ (pq) ii-^JL \$* 
J J-JUaJ JUIjJI » JUkj . r • q ' p Ol^AiJU Jju* Sb J>}*\ . JJ^I 



Ibid, p. 16 ( * ) 

Ibid. p. 16 ( T ) 

It 
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JjLwJl 0*VU 


1. 


p False 




q true 




r true 


2. 


p true 




q False 




r true 


3. 


p true 




q true 




r False 


4. 


p False 




q true 




r False 


5. 


p False 




q False 




r False 


1. 


p true 




q true 




r true 


2. 


p False 




q False 




r true 


3. 


p true 




q False 




r False 




rj^l^^wdl 


<* 


S^SlI SttJl v J&> 


o^u- j aijjij 










(p 


q r) _ \ 










(ft 


qr) . r 










(p 


qf)-T 



- (p Q -(Mr) - (pqf) 
Uli t UAd iw aL» J* v^T^l I Jl*j ; s « r • q ' p LLkiJI ^ ^T^ 
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: ,Jj |«S »j>-\j i_X.j J-^j "U-^c J v-^jll f Jla jf- jm o' |hkJ 
- (p P q r s) 



^j^jtlU Ja*i IfA^s-j (jLiSl; J^^llj ^JLJI (jl ^>\£ T^H! ^ i>* 

4_jJ Uj . ci< "51 Jb - (P v q) J^iJl J**| ^Sj: (pq) J^jJI (jl 4 J^uJl 
^jjl (/) JLJ^II ^ C^L 1 ^oio-f ji JjU- (1, !j£aJI oI* Jl ^1^ 
lil JaXi jjuoj" (p/q) SAj-aJI «i-*- <. \\\X *Ip Shelter y^i <ull jLii 
. - (pq) LJu-uiJl ^ISJ (p / q) ii^aJI ul* > ^j : U. op^Lo q,p ^z 1 

p oI ^^w^ (p/p) ^J^ 1 *"r<*^ ^ -Cr^ 11 J&i (p) ^r-^ 1 ^' l£* 
iLjull iiwaiL- LjA*- jwu (pq) <bwtJI .iU.iS'j . ^—jU ^ *a~sa C — J 

.(p/q) /(p/q): 4^' 
^jl k*ji>^ff ^ljjuu.1 J>-U«j jdj Uywl 01 J~« Oij , ^ idl f _***-* 

jj»- (^j»-i «j^ ^ ». J l -J I SjSJ JjU; ^'j^* «Ji* '^ 't**^ J-J v£' J 

Si-vJl «jl* oj* (p 3 q) iiu-^Jl L»oJ CJlS" IJli .(^j^oJI ^*Jd'^ 
Consequent JU q i antecedent * ja« p iiw»- <J»y- 5" J J* s*> 

[bid, p. 18. ( i ) 



.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,i ii,j, iL-i,j,'rra 



^ 0* J&* ^ ^^ & ^^ ^■r ^ ^ *"- ^^ 



: jJuaJl O^L> 

jlji jjl^j ^jl£1i vos' yu- (V) 

JUI v-J^J C-^ 1 ^-^ ^^ ( r ) 

: JtW V^J f J^ 1 »3 ■*"* yU ( * ) 

14^ *Ui-.vi ^^ ojjij yiji «jj> oi J! j^l '■** *• ^j 

_(pq) Ji. J^lj uJUl f IJiu-1 j Jiwij : JjSlI iA^-oJl 

• (p v( l) J^ J-** 1 ^ v-^ 1 f 1 - 1 ^- 1 J J**^\> : V 1 ^' ^r^ 1 
L-&jj J-J 01 >iUi 1 kU *!**' <* Ofl* -u O^A ^' *"hi 0^-> 

U jJu; L. IJl*j 1 tfji-l i^ J^ J-OjJ'j v-XJI ilM^ i^>-l Sj* <Ujy«J 

Ibid. p. 19 • ( ^ 

Ibid, pp. 19-20 ( T ) 

1Y 
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pDq=-pvq df 

= - (p . - q) df 

aui oIa £*j j LXjjij ^i^ ^ jl^^ji vj^.^1 ou ; jaj 

^JL^r JJ * S j^.aJ-l ^UJI JU^U, ol^l ju jjUJI JUL, J ^ 
j^wfcll AJb ^ .Lii-MI J jjIjS" «>X J>S\ U j£x N -uli 111 
J* ^*jJi J .ii-b o*- oIajJI Aijk; jj-b u;Sl Sii 4 l^'iju (Ud^J, 
SapU Jl asuJ Ul 1--&jJI J U> 3y X\ JJLbT objfcJI ^y iji 

. Sii v^ik, OUjJl jl LUi> JJIjJI ^ |j£cul ^u ^ JJl ^ytW 

^j 1 t^ J^-*" 8 J=r* >* ^j^ 1 a* Oi 1 ^ 8 j& J -^ ' oi NJ 
J^l (r) ^,UI ijJJI ( Y ) r u J^l ( o : ^ j,^l ^ £\j\ 
Oli f UJl J^l ^*j JjSlI £>JI W . C j A jll J,^l ( i ) JULLI ^ 
oil * L^Ji Lilj-*. L* ^ oLS" li! » : JUI JUll LJ f jJL jAf 

.im-JS <J x oil tL-jtfi Ut^-s-r x u^" ty *)* x ^ JT J i 
£>JI JlJi j** t jjljT aJJ ^ ^ jjl jlijl ^Jl J ^illi ijjji ui 
^>-l ,ji«J5 jl i « q uij p olS* lij i O^ii q^ c>*i ^~*- ^JJ <->yUI 

•(P =5 q). 

<.,;>/Jj LjiLT *_>.jJU o>^i *^ JJt i^l ,,,-JuiU j>* J»y£JLj 4JI ^JL. 
Ibid, p. 20 ( \ ) 
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Vj ii ^jii ijui oii >> ^ ji » J UI ^j r-^ 1 5;>u ^ ^-^ 

^J V Sj&iJI a' tfji IJJ^ t 5J->tJt SJlJJI 5>i ^ J 1 "' "^ ■ yil 
Uj ji Theory of meaning jA\ *ij&^ W^ 1 j-^f ^>^r J1 J^-o-U 

Uox^ ^ ^JLiU > bj^s f^ 1 ^ 5 -^ ^ ^ lj 

: ^-U-^l -JjSU ?^>J vlU' ^^ (>.'/' (•***-> ^r^ 1 &. 

.Uu j*ji o&J oil yij^i J ^> ^^ (i ! ••^ UJ1 Jul ' 

.lj^u.1 Jl ^jo L. JJU* ^-Ji Ljjl J «*J LJ> ji OUJ Ujji li! 



JWd, p. i: ( N ' 



W 
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(p^q) . (qop) 

:«jl tfl (p = q) Jftl >l£JL L^ 

PM = (poq). (qap) 
>V J5UJ OtJU-j JjLvaU JtJU. ijJLu \f tJ,^! ^ c.^J| |jj,j 

:<JJuaII Ub. 

:yj£Jl LIU 

i»il£" q t itji.>L> p CJlS" lil _ \ 
. iijLo q t loilS - p CJlf lil _ V 

i^. d\ c-Jt. ol J^U -U^JUI (j* f>Ji iJi* ^IjS" JjU; Cffi 
Ji> J* «^J*J -jr^ixJIj J*«JI ^JU- J J*i |^_ ioJlj ( a ) jil£dl 

,_ (pq) ~ (qp) XLjJI *iu^ai\ {\jj*z~\ j£s (p s q) 

« JiA JJ vJLili i tSj»-Sll iJikdl JLjSi j J* Lf j^i *JL* SJb'li Oli 
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A**_yj iJJU* «uil* J < ; A b : H ii^flJl ^J>y <l^f- Up*!* J £~~y.3 

JJL£ L. V.JJC, gjdl l ji* J liji Oi'j*" j^J . Ukdl ColyJi ^u. 

I jl 4jl S jjjJJL ,yo 1 1*J i ii~waJI J *y JSJl ^Ij^ <_*iiSj JJ>. AaJLoJI 

jl* i ^ jlS"! jl ^'^y^ J*?- J* i$y*- ^ "r^ 1 o^V ^-^ "— ^ 
.<j «i; a* ^JJI Ikil i^JU JI i j^J-Ij a*jJI ^ Ijkjy ^^-J^ L$JLU 

. <uJpU,I A4 l^-* v_aI^9> oJjJL»- ojt«aj kJ» £■ 

J jl»-Ij j*j *Io>wlJ Joaj luSu: Ulj nuilfj <3jL» » ^•fjjLt JJ 

JI ^ 4_JL» t ^i^ll IJlj> J T y*J>\ oLS" liLi T y^}\ y» j ^A«--ij 

". « veils' » JI jrAl ^L* T a-»_>JI I JJ> j u^" 'ij j i « i3->L» » 

ft 

(^ t U^b i-ikdl iL*aJi JJL»cJ i>*l» « jjjJ« j>)£ ijjj V _ r 

U lili . JJJi Jp V-^' ?y^-" g~-"—^ f ttfj*-' *_r* ^-J^J •>• ****** 
tj»-l sljb t-J-D jl <3ju^ ^Jvil l liiLtf »jh»-l (CJJI jJcdll tjl Jw 

.iJljdJ CJI4JI ^1 Jl J^yj ^ IJS^j 

* (TT) Jl i.jLcj-1 ^ 4iU (TTT) Ju»jJI L.jJ OlS" lij _ r 

■ Jaii(T) Ji 
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(l) uJJl^ ^jSs^Li (XVXVX) J_vaAJI LjJ OlT lil . i 

. (x ) J! J-* &- j-uJi ioa ,y i^jjj ; j^ 

II* jLsflii-l j^ 4l\i X i£_>-*i J-^»j a*w> 1^-iJ ol^ li[ - 

IJLA jU»Si-l ,^X <Oli 1 i£yJ- J-^i iw LjJ jl^ lij - "I 

.TJ! J^iJI 

i»j^JI ll«> j^aii Uli T l^-i »jla1I J?jJi iw LjjJ o^" lil - V 

.^juUIojJ JlxJI JJ 

T IgJti J*j«i iw jl X I4J * JuUI i»j^ Aw LjjJ J& lil - A 

. T JJ ojwaii Ljli 

Jl yijjl jUfii-l LuSLc «Jli X l|JU 1^ w LjJ OK" lil _ \ 

i^aJl j^vaJj t T <i* jv«iJi bili £j*y l»ji> ^ O& &! - ^ • 

. X ^ T = T U-JI £~-aJ.> t T ^ T = T 

j£x ^ >NI »jil JJ^ £jJjU J»>UI J 1 «->■** (j* - \ \ 

..jui ija Ji aiji jUtfi-i 

J* JJUJI •Ij^.J L^£ jiljS' id.fc£ ii!JJI JujJ-l £4^1 Ioa Jij uij 

: ajNI 3^*)l J^ ^ U ^ie* U IJl»j i ^-Jl ^iwt^i 

'pqvpr.D.qsr' 

YY 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



III 

er 

n 

.IQ. 

> 

cr 
a 



•0 

a. 



•0 

a. 






i- «J 



"" Ik. _J 

H .H ^ 

* > 'cr 

cr a- 

H 



1 






or ill in 

• er cr 

n . 

•*: n u 

H it- ifc- 

> > 

a 



*- U l_ fc. •> 

1 I \j 

cr «r or cr H 

n n n n vj 

cr O 

cr 



4 J * \ 

3 3 3 % 

} 4 } » 

1- o r- 



H H icr 

III HI J- 

cr qr \ 

• _s- -i 

H J 3 

3 ~ 



H 



H 

III 


H 

_3 


cr 


:\ 


H 






3 




* 



k* 
III 


H 

_3 


n 


: \ 


H 






3 




* 



n 

H 



III o*- 

HI ^ 

H w 

~ i" 

" 'J 

> 






vr 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



Jjj i^Jl J^J «k-MH ++&** 0* U^£ >~*££°i jxA\ l«l* J* 
IJun . l^JLL^ <~>jttai\ &wJl Ji-lj Sjjui. ol^jJi^. Li J CJl£" lij iu>U- 

i-Akdll buJIj jL'^l ; LiU 
^ ju ^ Ar^ *iW i>waJlj (jLj^l ^fysy 1 (ji'jS" -^-J «^J 

t " * 

jjl iA-sJI L^l J* Valid Schema Lil*^ <>i :; f>wiJI iA~-aJJ ^kj _^i 

p v p . «i»«-nJI At- bJUa>- Jjjuall ^il 

I I 

- Tvl - IvT 

- T - T. 

* _ » 

jjl Aju^aJI tiJlJ ^ Consistent Schema Lik' .* ii-ui,l iju^JI Ul 

pvq Sr w t? 



Tvq J- v 1 



i 11 1 

Tvl TvT IvT ivl 



T T 1 



Yt 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



^jjl Inconslstant schema *_i-dl js- *.. ; -al l ( j r ->l_j_£' g-JU; JJJoT 

: Jj (^ LjJLJbi j^Lc j)l «p p» iUu-^JI <2.„:.tl 



P P 



I 1 

T X IT 

X X 



: ^y» «u*oll j4 A.U.-.,,* f-ljjl D^ «JU ji Jills' O^o jx^ 1 l-i* J* 

. Utku ii-ili ii^i ( r ) 

: JJN' gSkJI OUI U r£s «aJL^JII 

«*_Ute« ***** ** a^i ^ ****** ^a^t* ,'uu K*aM 
^ <*--» If^X LXkx* Si-cdl aA^I Jl 0%»- J* . *>^»«*JI Ai-^oJI ^^iJL; 



<-* J^" 2JU- ) iifcT aj lu^JI jbi ol^JedLl *i. ^ oJc J* LJLa>- lili 
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k\r Jr cs-*^ t?* b ^ *?M\ o& JJL^i i^j jli i ^ 

Pqv.qfo,q = r 
Tqvxr.D.q= r 



4 

Tvl.D.TDf 



Q v i . d . q = r 



Td r 

r 
T X 

J ^^JJ ijjjJ> It ^-Jj ILa. illjl ol J^WII II* ,>• oil Jg-i 

«p d p» 4wll Jlill J-*- J* . J^»l>. J^ j^ UUji^J l^i 
I i>sf-l i»i>-j oii oil ->>J-I iJl»-j lij » 

vn 
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J <«...,7,ll jjsP A~*l'j ^.-Pi-All /W»Al' 0* SiUL."i(l LJ ^S 4Jl _ 1 
f * 

q v p 



i A 

Tv 1 ivT 

T T 

T 

••*t= f 1 ^ 1 s -*' <■*>' '^r* »*' 0" 4 J^ **r- aJI •■** LJLtf IjU 

0^~j U y>j \&, "SIj- «T» ^jj l^ij j£s «p p» a^oU viU JS' 

••ipllJ-WJI.y 

Pp 



1 i 

TI IT 

J- I 

X 



C-*i ^ Ai-dl Jfc^l jfl .JLa. > <i^ ^1 J Ijl* £JLJl ^j 



Ibid,, pp. 36 • 37. (^ 

YY 
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& jbJ^ J&S pliuJI *l» J|£l-I J^l j, j^ . .1^1 IJu J^ Ifci 
• « * 

pqvqrvspv-(pq) , «p v q v r v p» 

^V -o^^p Jw: t^Jdl (ji&JI) jrjijll J»>i)l jl ±j£\ ill*- - 

"ss = ss", "qr = qr", "qrvqs . d . qrvqs" 

pvq . svr . pvs . - (pvq), «pqrp» 
: Ji« \^Ja.JLij Aw jl Iji Ju £■ ji jU JU^-iJI ills- _ 
"qr s - (qr)" "P s p" 

Jxii <iL-iU j\Pj i>**>i-^aJI jJoJL^aJL JIxj (jTji-l 4^1*- liJ^Aj - V 

ij-aJl *Jl>- J JjukjJ ^j t Substitution of Schemata for letters 
»Jlaj . AS.....-U *«aJl *i\>- J JjuaJ "ilj ii-dll j* £*aHj is^jj^^aJI 



Qulne. W - V., Ibid. p. 38. ) 

VA 
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* 

qrv-(qr) , 
*q V r' pu0) ls£s <oli *L^J> j^ &w> 'p p' iLvaJI ul lii» lij „ 

"qvr. _ (q V r) M 

*r r' ^<»jj Jljui-'ill *JL* J^-Iaj Ujjlj t ii-i* iw ^j 'pvpq' 

.-jj* LjjJ p~^- jJ' -U-^aJl u|» 'P' O^ 

"rivrr q" 

*«*jl W"**jJ crtljW N»")«*»» i^Hl .Jl«*«*w«i»l *5»itfHS" ^ iiHMA |4j tssij 

IjlolitjiiJilUJUJu* Soptfj .^>L *j_p- Jljui-»l : Jfi\ MJI 
tii^JI ^i Jj»I^ wi_r>J i — Jb p< *i/ I ju» ,jli y-T J>j*-> \ij?- Uj-i- 

"PDq.q3r.DpDr" 
oij Jb "il *lj>"Nl iJub ol» V -c* Vju Liwijj 'p' ujjsjl Uij lili 
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"s d q . q d r . d s d r" 

oJLw ^JJI £>JI y» IJL*j .£*dl (Jjjs- J I Jul- I : JUI frjJl 
j—Pj ILsn^sw*!' ^- : - a1, 1 4_-*uJLj **^u JIjul-^I jl <ui Ja>-^jj Oi'^" 
jl vUJi ^j^j i Ifc* JIjul-^I *w9j !Ai aaulJI VwaJl Ul tiiuuJI 
L44 l^ljJ *~Aij*> V*^^ *-lJU-A5" jj& aLulJI jjPj <U««^wJl *waJl 
Jl <Lj^»JI fr**" -*' olj-iuAJ "L-JL i^jJiSUlj JjtvJi t_iJL" OjJu 

• J^US* £>JI II* jJ<w *-.<*; ^lj . »~a> i-JI J I Jul- I :CJUI fjJl 

.JIjUL.*ill iJU* I4J* ^jjc jl ^ ^Jlj 
<;lj jb- ^ juj f-yJi Ijm»j .tJjjJ-l w JIjul-I :A;ljil fjJI 

# c ^ • * 

'* « 

p yji, l«J yy »LTii v^' 
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p * y)\i LI yj »LTii l^-J ^^AJUl 

i^jL US' l*jtjjt*J ( ^SLw La ^^wtd) *ij*J\ ii-~*ll 
p' Imples - (pq) 

^ ♦■ Jhl U oil . jj^-A" "^^ ij4* f^ 0**-* l ^V*-* **r"J' • J* <jl «^«j 
ii»». J»jJJI Ol^iJ v JSJlj JJJuJI Ow ory" JU OjSJ 1 il\ ^u 
j i_j iL -^ i-*-^ J-** ti 11 -Uij-Jlj t 3oL* f jlSJLI Jif jjl aA-aII jfc 

r^ US' J>.Uall 
p D - (pq) 



1 i 

ID- (Tq) To- (±q) 



j»'pvq.Dpq' *k~*i\ CJIS* IjJ U ui_^ 01 lojl Ijl JJUiS' 

Pvqopq 

i 

T v q.oTq 

q 

A 

T X 
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M ,p v q, i^JI jl ^U ^^jj U ^J JJ^dl a^jjj .LilT 4jUj 

. i p q, lk r ai\ j*J»£ 
? l>v odJ lu*ly if Oi Oi 1 / tfji > :fW JLMJ O^l jb o&J 

jlS' ii.»U* iiL*aJI CJlS" lili . l^Jli j*JtJ Aw ^1 : JjNI eJL^UJI 
CJlS* lil Ul .£^w» iiUJl »a» ^ J^lj ,T d T, JL US' J»^JI 

t 

. JiJlill ajl^oJI (>wuJ JjMI ii-K-aJI ul* w 2JU **^ 
*\y» i£*JI a-^oJI JS* O*-'*^ A!-!* j;* Ai~rf» Jf : <l)UJI »Jl*UJI 

. AS,,.,,",* jj- <<w> <la_.l_jj Mj ^^ J 
ciL»w^HL«aJI Lju^oJI Ml j.. >.,^'7 M 4-pw>v«aJI iuu^oll riajljl oJLpUJI 

, l£j»-I **r^* l£' aL-I^J ^j<,. A"' i [&&1j 

ji ^bju o*~ j*i/ji »o* ji AiUMi *ji jj, ^.1/ J "ill 

liJjju Jl I^SUj <0li ,p v q, a^JI LfjJ CJIS" lili . L» <i~* jf- ^ 

AT 



.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,i ii,j, iL-i,j,'rra 



* . Ai^voJl oX* j*J& P c q, *qp\ *q\ 'p p^att (I 
. Ul.1 LrjJ ^1 &~*aJI l^^-ii" .pcq.'pvqvr' *wall ( ^ ) 

j^^. j* U ~Jlj ^yJI i^vJl ^oju iilL* jli kUJ oS" . ji-T *^i ^1 ^ 

Ml i»«-*w» jjSJ N ii^aJI » JiA . p q ii-^aJl JX« iwiJl i?w> Ja>J ^ 
*JjI>k_j **-,oJI »jjb Ji* (J^stJ ^ . SolS" *q' t 4JiiL«j 'p' CJIS' ISI 

**ij : ^JUI *lyr^lj (^ ' ^ f ' ^-^" l ^ ^ f-^ ^ '^! ^ **->** 
(JIU*M iJwJl l^. ; ... ) a -J ^1 AJL^all ,^1 ) ijUl ii^-oJI ^ ^Jo J5" 0l£» 

ft » 

Ji»J ^Ij ^j^ll ii-^ill ^ j-iiJI ^-^ i*ol>JI (_jJkSJl jl J>JuJI i*J( 

ft 

JJUj*^:-. j_k; *i t^^^i 4i~*aJU i-^JL 5*^^11 SIWI Sju»-jJI iJUJi 

. iJliJl ii-^aJI j*J a £ ^jNI i»waJl ijl I -A* 

1, *p' jl£« T^iJ 'p q' implies, p d q . d r, ^"Vl ^kJI : Jtt. 

. a^juJI ^1* J^*>ci 4 q' O^ 

'T D I-. D r' 

V _ J 1* J-AxJ i»u-All 0.X* ^JJoCjj 

TDlor 
1 d r ' 
T 

l^Jis-^U i^ ^ U jXj ^1 ^Jl ^ Jb CJIT lil JJU JT 

AT 
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- < pq > ^-V^LJ ■ is-U c^UIi J ju* js^ci oi^judJ i£Ui eJJUi 

L*>u lil SSX .T ^i /BiLp q\ . p . ^ JS- OIS" lil J^ v jft 

P 3 p . q D r implies p 3 r 

,J T ^ V, 'T' ^ 'p' CJIT lil Jaii w,a& pDrui Uj^J 
Err* t P => q • Q =) r, ^all J v ot£< 'l\ 'p' OISU T *^ -yj 

:bjj 
T D q - q D 1 

'qq' 

O"*^ " - 11 ^ j-^i y-V ' J— 'j 1 1 — »-a — »-j !_jU«jil oIjL^pNi Jp 
UkJl *>^aJl jj, j+Jei\i 'if... then' jU^I 73y* 3 implication 



* + * 
* * 



&Le-j-Jfj-J\ Ja-jy *JU-j»»j ^ oU*LJI «Upj SitLJI jl^^-l j* 
^^kjl j£Jd\ g j^j" Sj^^j ^bji j&luJI OpJi ji>J SJ^i 

. -Cli ^L-jJI 
At 
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UJl „ 4J 



^w, r 



^oJjJl jkJl JLjI ^ IUoaJI c^U»- Iu^ 



A© 
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LUuJi yl~>- *>^ 



jjaljl i-.lji ( _ f U (Oip ii^aj lijJbJl .LikuJl oL-ljjJl OjS"j 
o%JJ ioL^LjJI t^L*) ^i ^yi ^JUI J~Jl J^U- ^ ^L.^1 

_ \^\>) Principia »U5^i J~j oL^L^I . *UUj iiJ»LJl JUUjf 

^J-'^Uk-^Vj t*^ ^ t J«Jl U»Lwj aJj+J jkuJl iji; ^ 

o^jl>«Jl Jlj^Vl ^ JU, ^u; jj ^LJl .Ju of Nj <c ^f i^ ^ 
J* .uu; iLb JUf *U Jv»>JJ Oj>-l 0j->1uj **l»^ I4JJL jJl 

^ 01 M ^jji ^vi ciLjjj^jii ^ t^ji & ^j ulu jisaf 

.J,Vl p-ali 

j-J ^l^-lj i-SiLJ ,>-J lJLl1 • l ^ J * 1 of La jji; of Lu^j 
j^kJl JU*| ^ cJuj 4 JjVl :U*j j^jL, ^^ J| ^f iLjC^I, 
ol^iJl JJIjfj ,^uJUJI ^^l ^ UJ ^.^ ^JUl (l^lj jJJl 



AY 
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* " * * 

^ cJ-ti' 1 »jj^j *V* V^. <^l9*if J* ^JJaJ Ot bJ yy i\ (. ^yJl 

yj ii*y ^ JJUi ^jJUC pj" Jtfj * JUwJI IJU <j i£_fij J^a ^m 

. ( Y) Jl*jf iJiku ottj-iS' ^J| JUj UJ I JLa ^^iif Lw jj iLl£u <Ji Sjj-aj 

c sUt.U dJUS ^.U.^tlSy JLp C-»Lf>-j-Jl jk> J-J L^y* JLa) 
SjJj CJISJ t&J»Jl- iJkJjJI i-yOjl ^f & IjjU LU^Ai ^JUI 

4jku.il oV&JiVl tr *u cJb- UJj i>j '^k^l Jij t</ JU3l J^l 
tcA^^JI j~J li^^p ^j .4*1* *i*a> ol+>-jJI jk* jU»l ,/ 
V U^ ijii jjise <$JUl ^ULs-Vl j-JI 0* ^' s /» Ua *r-' 1 

j-JI s/i Jl~ ^ asi^JI i$xyi r l+-?l JljrtY l>=* ^ ^ V 5 oI 
ilxJ,, ^i UkJI ^-jJuJI oUl^i ^ J-J^t Ujj&) VU&-lj 



^j^Jt jkuJI ^^^ ^-J* 1 wW ttJ* t! ^ J *~ JI ^ ■*> tfaB f^"^ 

^ ^1 jkJl J^ S-WJI *b^t jAu ^rlj (t) 

Rescher, N., The Development of Arabic Logic, Pittsburgh, 1964, PP. 222 FF. 
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y 0«j' ^JJI JLJjSjy. - t/^-iA* J- 1 W (J^/ 1 ** V 1 *" 25^1 

^jJU JKu V jj*-Vt J-Jl I JU. Of J[ jjJU it ^LJl ^ 0_>£> Jij 

cjNjLj" »l»f Jia^- IJU ** b£) . L-6^ J~J ,y jlS't jJ^f* <u» i-b»-jj 
J~J (^1 OtS" lij L* JjLdl Lf**[» tLf*Uf L-&^ JaJ UJij i*>>jiu 
JU jjs-^L^JIj tiaUhJl Of ff ?L-&rf •U>>l ^jr* ^ j~«j JUJt^. Jik* 
i}*j ?U&* JU <y J./JI jJ> \j±\ iji ^U^J 0>ck*. ^I^Jl 
i /~*jL. <*Xt\ ^Ul j-Jl t .iA yiJI i?&.j» j^»i Of ,j£*j 
LXJI j-J of f f r*~*lj\j UkJl yVJl i^j ^ ijLi. ^LijSjfj 
UjXL- j>i jj U tOJIjJI y> ioB JUlj JUV Jftl JU Jk- 

ji> Ja, V x- »UUll fU i^jyc iU^jpj oVjLdl .JU JS" 01 
i-^UjJlj UkJI JUVl a-Wj Sjtf JUj tOlijII ^ 0y cjIa 
j^w JiO, ^UL^I J jkuJtj oL^LJI *UU ^ pj t^jduJi 
OVl ^ iv-& ,Jj ciJUl ^ L- iLs^ ,|>T ,> Nl JL-y 

'**** <£* J** *>***• £^ ^1 ^J! i*-* c* 1 * C-^' ^jl^ 
(^ '^ cM- 1 ^ (H Js^^i Jjl^ Of ,y JU V A^JLP ^* ^1 IJU 

jkJt JL-Jf ^ j^fcll 8^ Lws J^U jy. JjbJl dUi <^f 
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<*■.>* t>J *W* "**> jl»^Jl pjU ^ i*»U aiSU IS ixyi ^.jjui] 

0=* t^ 1 «*sAi» J-- > &* <Sj*-\ JUf JjtJ ^ ^*Vl ,y SjgS' 

iiiiUjVl jjOJUj oK *if IJL* Jl ol^f .U, jkjlj oL^LJI »Up 
;jj^- ij_^j je Ul£& of tiLjJl JLjVi *ii J{ ryJ>jj jgX ji\ 
£r*jfl o* ^.P J*J '^ hy*i i-ikJl _ <~*JLJI ^\J\ gJU" 

. 4«iJ cijJI <y &LJlj jl^lj 

^f ^ ^tii-iUy «$jJjJI ^^SkJl apU ^JUI jj-Jl joJ, 
Sjj-^ f OfcJ iaJ^Jl i-,.uU ( ykuJl i^ll li* j* (\i\}\ ^ jf J_,Uj 
jkJ ^UlSo j~Jl ^lyc^-l 4*44 SjZj t ij«.L-Vl l^UJLL.j Ujl&V 

.N yjl Negation tJJLJl ijiii J~J| y^. \ 

VU^VI C-ljSJl L^f JU U^lj vJUl ^jj J^JI Jkaj 

& JjJwJl <Jjj»Jl fJ*^ IJU Jl yUVL. . J-Jl ^iUi ^ v«joJI 
.LLa» ^axJ UJ Jb4; oljJcu^ ^f i^Uo* olj.te«!f *+£tt\ iJ^Vl 

-uU jJOaJ JSS j-xdlj .P v^t ^ j> NP aJj^s* ^JUl jj^JIj 

.P *>^i\j t N Jajl^Jl ^ uiJL' JJlJJI .JUj 1 Function ^li 
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NP t P jjjs-cJI of -nSjA\ lS^ui\ t3LJVl ^ L* t J»-:*ij 

. Lr £*Jl_j i iiiLS" 0>& of <-~?*i NP wuJl oji iiiU» 
yjl iilS3l v^ 11 Jl js^- «•*!- ^ *SJi-*r l£» J-^ 1 f-^w 

NO = 1 , Nl = O 

tilljjl iU ^ *l>. ^^fcJI J[ jM jfill C JfcljJl of u*J iA-^JI .A* 
^-t uf J£~&£ J-*i -L2J .L~£,Jl jk^ <> wi^l* ^* U ^i^U- J* 
IJu c pLL ^ ^JJI v-JIj i^laJI iU ^y cJjdl JU "JI-vJl jj^Jl 

*ljVl J£J bij ijtsijJlUjJ ^ L* ii~*Jl .JL* ol .Cpq iiUl 
p cJtf li|i ,^f t«If p is then q is» : JLiuil je ^ liiLJl iJik-Jl 
C— J ^^(jiaL-MSjJ c5ji US' tii*saJl «Jl» jj^l .«Si^>-^« q oi» •■*>>•_>-• 
IS} .kii Jju« oli OjSj iijLJl i*u-/Jl jf lJu jji iw*;»Jlj tUUJ Ip^p^^iff 
"i\ o a>-y V Cpq j^Wcll ^J .cj\jJdA jjJi>«^ oljJcJl 1>JLp 



. ?iiilS" jf iijLso Cpq ?wu 

Lukasiewicz, Jan., Element! of Mathematical Logic, Trans-by Olgierd Worjtasiewicz, Per- ( \ ) 
gamon Press, London, 1963, P. 25. 
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CJ Vl oVUJl M of o>^- ^^^JJ a*Ul ii^l JUJ Ufay tails' 

:iJbJl 
COO, C01, CIO, Cll 

: ^L L. ttiUl c/JlUJl JL> Jb-* 
«Jtj 4 JaU«3l j-^taJl »j*. of La JUJ ^^ 4 C10 s= iJUJl of- ^ 

4-JUj v^ ****** ^i o*-^ 1 J f Jl j^" tCOO = 1 iJUJl of- Y 

*JUj t ^iu *am* ^oji ^^^di of Ji jsjtf t coi = i auji of.r 

*J\:j tJjU. ^oi, ^JUI (> ^J| of Jl jjJi t Cll = 1 auJl of- £ 

. owU* ,^-^J ^a t Uiif JiU» 

Uij 4( >uiJ IU> LULs-l Ijl^j. ji^ of Jt^Lils^J a |jf oaJ 
Axioms ciLsiiJb JJ JSS j-Jl xa^. d^- tbJb*.j UJj jl&V 
_^*j t Theses oljyu ^Lk^Jl U* l^U jlk Theorems oLa^-V 
. S. Lesniewski jCii-J qjjjjjl ^yilaiJI ^ !>l*»f JU-f fJk^u 

GOpqOOqrOpr , _ ^ 

ooj^nv , - y 

CpOffpq . - r 
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J*jil\ ^UJI dji\i jj^ &>\ l«jf JjH\ isiijJi J* $>.% 

CEGpqCqrCpr , 

. «p and q» f^a; kpq ii^l 
: lr*» cAr^ 1 o- 1 ^ 1 «^U) V^l 4*^1 Uf 
• ir oli p lil oij \(i Oji q lijj t q oi» p lifo liji 
of j£~ cl«Jl JjUVl JjUl 4 JjVl s*xJl of J«J* of ^ 

CCKpgrCpCqr . 

* JUI oK. L*laH J^ of l6sVA ! ^ j^, i^ ^ ^JUi (> ^ xJ , 

: JUI t> jdl ^Ui JH, 

iiUVL iu **j**\ soplij ^.x^Jl o>li r loi^-L ^^kxJl iju ^ 

oij »r ,> a*-JUJ iLU x cJlS 1 lij) uU tG *^ ajp x oLf lij» 

. «(1 JU> <• — «J| JJiJ x 
&■ Jj^ <*-Ul Ji J^j of ^kuj s J>s J| ,ju £j, ^j 
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* * « 

Up t r j* V-b cpr t q ^ Vx cqr tp ^ Vx cpq JiLJl i^Jl 

CCKCpqCqrCprCCpqC CqrCpr . 

^uu ^liJi o^uji jj^ ji j^u ot jUt jujji ^j 

CGpCqrCKpgr . 
Up p j* Vx 1 UwJj lip cpcnpq l^j^-^ ^Ij *i)lill ^xJl Uf 

clc nlq 
: J* J***i J**iJlj oL*y so»Vi je> ^pj 
cnlq 

nO = 1 cJtf Uj 
UjJ ££* Oil 
cOq 
. iJL>*« jjP <JIjj i-jilf <*£** Uwu jyJ V ^xJl Of l-i* t,^** 

Oj-ill >^f ,> ou-!>UJl ^S-frf Jb-f Duns Scotus <,,->£- ^j* 

iil Ajf ^j^l. jtf oil .^:M ^'e 1 ^ 1 ^ ^' ljfj ^ ^^ 
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oplyj oU.ycj jUp^I ^ jialJtlSjJ j-J J-si-C Ja : J*L_j b£J 
J l J»_J» Ji Ui J-^ 1 _> **-J t> J^ *t ft ftdJb*. J^ai~._U 

. ?L-&jj J^-J i*»U t^j^Vl JLjVI 

ij-5 o» J[ iiki*. ji^LilSjJ JU yjJI &* of ^IjJI ,>* 

.cjj^-Vi JUVl ^1 SjU"^ iijbj sj^Jbr jl&f ^jub j» 

. Primitive terms SJlJti'.l jjJbJl _ ^ 
.Defined terms ii^Jl jjjuJl _ Y 

: >b. ^j*Jl <-*<_«j J^ i U* jJj_ Jaj-j Jlt« 

• kj^ • „ljjj ijljiy iyUi. *Jlj>- J&i = -^j| 

C y US Of Uuf Ji>-^j t (=) i.^p j,Ul ^l_>dl J^ Ji*.^ 
ijljay ijL^ 4JI^. JO i_i,,_J| jfj t (j=) i.^ui| ^ j^ ^ 
Of a*J _ijycJI li* ^j .(=) fc_U jL JU ijj t i,Uu .LIjjj 
Jji ^jjl jw-ill JjUl 01 .^Vl *J>)I ^ ^ aJ ^.l ^>J| 
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tdefiniens eiyujl j_* *jjL*u Mjjj ^jlj^j hj^*-** *-^yr J£* 

(Jyu. jA It tfi (AJj-*) ^>*d^l dtjal\ L»f . (ds) j»J\j IjUal^l *J y>j**j 

OJ .(dm) jaJ\j IjUo^-I 4J y>j~>j itJiij>ci\ ?y*y c$f tdefiniendum 

J^l lM ^^ 0^ (^ 'cr^ 1 ^ tib J*J '(dm) ^y* y L" 
Jaii j^«ij j\ rj^i jf 7w»ji (dm) j^** l)1* <«— **Jl I^J <■ ^{4*" <-*/»sJl 

.(ds) ijycjl 

' ' f * 

JJ ^y^- bwl^-j }l«Li 0_>& olj JO V (ds) lJj^JI 01 ^Vl «JIjj 

OiJ t *«U» iL*- J zjj (dm) i-i^v j> L» 01^ li|» . ^ji" (j*- l» Jj 
ui^ _^ U J^Ul j,> ^ JjVl ,y I^Jp J^i^ ^11 iU*Jl 0l» 
ijj lij JliJl J,-*. Jp . tf:>L> JLi Of ^^j (jSi (ds) Oja^j (dm) 

uiycJL; (ds) OyuJI JIJU-I 0i» OiJ ******* *~£i J ^ S ) ^V**^' 

. iS.iU<» iL*i Jl (^ijj Of «~->«i **■** (dm) 

. Ljfi^JU J-l&Jl j*Jl £>j jJU*j U>j -ifjlyj J-*j Wl V 1 ^J 
LUaill (_jLj>- i^iiu J ij~S iLk»f ^ij*iU of <£/ <JL>- if J* biSCJ 

jl ai^y, ^uiij-dJ ^^sai sjjji of j>j cjs^ J-l^vi j-Jij 

iu»t« ijiij Jl t/^i *~»^ '--''js?^ oijUaSi^l^ />J>»i«J oLLj*Jl Of 
IJL* oi» (tJ^cLlijjJbrUJk^M |ua: ^ Uj i JltJIj .U ilW* 

Jl <-Ls«j *J ^j »if«»a>- »jy*u Hj°d\ trs* - ^ t/ (»<-Ti •*» ^ ■ " ■■ rt * " 

^.1 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



. (,) L yjw oli SJLiJb- bj-b- JjLdl f j-^>* ^^^J t**^ ^/Jl ijJL>Jl 

li^J <£^ LJj . i^liJl 4~»-Ul ^ oJLJIj L^jf ^Js- oUycU 1^ \~J&jS\ 
Oil . ( _ r t:i ; . l llsy JuL*j L» (-i^l*- JU- L-j&^j J*-J 01 ij tj^ c^f csL^' 

li[ Nj JUJI 4 « ..,. h; ,y— ^i ,jJ l-i*j tijjj-^aJl ^ WU> isj-jJ j^f LaJ 

viUi Jlp JJjJIj .oJI i^l Sjj-^JI Jl^L' Ljjf JU oLi^cU J*> 

^ apj*>i> U #-Vj Lw^jjJl jj 0' l-JL* ,J| i— is^l . « jIx5sJ1 <uJLi» 

. (r) J~Jl L^JjL; jJl oL>Jl ^ U4JI oli^l 

•jLp- 0^ Jtsi-ilSjJ r ai J* :y> 0Vl L-^u ^Dl JI>JI Jlj V 

oUjjjcJI ol* U «-^j jjfcj t aLIS' *jj*j «jj-^> ,_,» <e-jj>y> L^jt ( JLp LjJ| 
i-U^Ij t ^.K)lj JjuJI j* LfJi Of Jw- jJl jKiVl JS" ^ iJUiiw 

JJb- ^1 ikjl^Jl dLL' io^JI ^(jfjj^jJUJVl ^ (or) >LJ 



Curry, H. B., «First Properties of Functionality in Logical Expressions*, J. of, Symbolic (\) 
Logic, Vol. 2 (1937), PP. 2. 

Ibid, P. 32. (Y) 

i\^A« lOjjj; lij^oJl i^ifJl jb iT-»- t l _ r »U J Jl jlaUJl ." fjliJl ii-ii : L»t^ ji^-Ij (V) 

iY«Y^ iY'^ t \^A^ t \V\ ^^ - \1^ ,_^. ^«V ^ kSS ^ - A> ,y 
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• fy r u*j ' cn pq ' A pq 

Apq = cnpq 
n~olSj JaL* t/*^ bc~-l li| tu liiJilSjJ JUp i-jijjjcJl IJLjJj 

^400 = GN00 = 010 = , 
.401 = Oi^Ol = Oil = 1 , 
A10 = CN10 = COO = 1 , 
All = CN11 = 001 = 1 . 

jXsduj t Um jails' I4J ^Ulj ^ JtfJl jtf ISj .Ui iolS" o>& Apq i)l Jill 

^ (and) iJLS" ^-tUJ k AsuljJl aa-J ,y ^^iLiLS^ fJ£«i~j 
•L>JI <*J ^y oJLi^u.Jl ij£)l till; tOyJI ^ (j) idSj t ijJL>JVl 

kpq = ncpnq 

. Um q cp (3ju# 4*J&>j JU-iw j— »cJl li* tJJUoj tcpnq j~«cdl i_JL. 
ii^U* 0j£» L^^i cpnq ^-^i ^ j\ «_JL> ^ kpq iJljJl 0t UU»j 
Uf^Jj t(5^Vl U*lJb-l >u,:»>J "V (p and q) iJu>Jl c-iU ty i^. .,.-»«* 
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ZOO = NCONO = NOOl = tfl = , 
ZOl = NGOF1 = #COO = #1 = 0, 
ZIO = NG1NO = NOU = Nl = , 
JOl = NCIFI = tfCIO = #0=1. 

JUlj f jaJI ^ ^ i)\S \h[ Jui a^U* 0j& kpq jjljji ; iJUl i^l 

:Jv»^ . *>UI Jail^ «-Ayo" > r 

JUVl J ijli. <J j^ s} uj\ IJUj ^ Ul j^, j( t j^ J _ tA)| 
.ijJ^/l ttlJi j i>j^ u<; iuJ ^ j( t ^ ^ Vj ^^. V| 

: JUl i_i.yJl U *jij 
Dpq = cpnq 

:<JUi CJ Vl c/tfUJI Jj J^ Oj^ji iju ^j 

D00 = C0#0 = C01 = 1 , 

i>oi = com = coo = i , 

-D10 = Cl#0 = Cll = 1 , 
#11 = Cl#l = CIO = . 

iijfii Dpq aJIjJI : JUI 0>U3I J^ £jVl oVUJl oi* ^_, 

<y ^ ^ ^J *os iil -* J U| J C"^ 1 O 4 J 5 ^ !i l -^ ^ 

. ^i5J L^ oVUJI 

: Jil&Jl Jajlj uAyj _ t 
: JUl uij^dl U f ai, t E ^JL jilScll J^il5j >j4 
Epq = nccpqncqp 
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J^J JiUJl vJj^Jl j*j . «q bj Jaiij lil pi \yu Epq j-^dlj 

J500 = NCC00NC00 = #0*1^1 = iWlO = A'O = 1 , 
J?01 = NCG01NC10 = NC1N0 = JV^Cll = JH. = , 
JS710 = -ArCClO-ATCOl == .tfCOA'l = tfCOO = Kl = , 
JKL1 = NCC11NC11 = J^Cl^l = JVC10 = A'O = 1 . 

^itf jl U« ^jU» q ip cJtf \i[ iaii o.»U» 0_j5J Epq <if jJl 

OLi gjjuyi ^jkJI U IfUL ^11 w^l jl&Vl ^ vfJULt 
jkJI» ^ *J Uij* b.o* <£JJI JzJLiteji x* olfsr-^JI jk* OtS" 

JLp JmJI JUil ijiiU V^^H *JJ«* r^ IjvU-Jl jjJaii\ Ij^ilj^Jl 

c yt& Ot Uj(j jla* t J«Jl oL»Ji« ,y JIjlxiI ii*^JL) ((jiuJilS^li 



\ . ' 
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ll£ti\ ^L->- i^kJ J-lScJ! 

Sentential Variables °>aJUuJI ol^JcJl ^j L^ ^^ j_^j_ ^ 
p, q, r, s, pj, q!, r,, Sj,.... 

jr^j . • . tri iqi tPi W&r^ 1 J-^ ^ Uaiw^i ^J J^lyj J-j 
<»,>U .1*1 l^jL ^J^y sentences J*^ jf tLLai J\ ol^iiJl oI» 

. False Ati\S jf true 

V'LiaJl ol^iiJl ^ pi" ^1 Jiilj^Jl Ji-J ^j Constants cujlyJl - Y 

*~1 P» ji^ 1 ^*L> ' "1 >\A *J >*jij negation ,^1 c-jU _ f 
. «p of (iiUJ! ^ ^J) jf not p f_ r 2 iJ . p ^iiJl ^ ^ \ JtM 

a* ^*t (i^ 1 ' A yjk> ^ j*jij Conjuntion J-^Jl c~*\S _ ^ 
. «q j pi [,2; jJl «p a q» <SjJ\ ii^ai\ ^j Jh±J\ y^sill 



Sentential (Sentence jJVwm »lJic-.l «_»U U^au ijdjJI i^jjull iiUL. J -pi i (U 
. Propositions] Variables (Proposition L-S^jJl jJIt**-. ,y Nju Variables 



\ • \ 
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^>J1 ^ j-*i iS-Ulj «• V »y>jj disjunction J^ill c-jU _ _»- 
• «q jf P» f>" jJi «P v q» i^SyJI <i~*Jl ^i ^aU/.Ji 

«p-> q» i^Jl iJu^l *^c»- t - * ♦j-uj implication j-, ^-M c~>\5 _ * 

. »q 0l» p Kli \j& 

«p = q» <£j+}\ iiu^ai\ vi-j». t = .^.jj equivalence jilScJl c^li _ _» 

. «q iOi I i[j lij pi (yl 

i^k ^ ~ CjWI -A^lykj J-<j f>Jl*^-l JLiJ .^^Vl 

(T >o^JL» Of Ufljf Ji>-%Jlj n_±Jl j\ Jd\ ^ j~f& (-) 
L_»l . i_J—JI /«p , ..»,■ *,» U c-jLsJI .J-**) Jwj ^w« AjL^k^l 



Lewis, C.I., A Survey of Symbolic Logic, Berkeley, 1918. 

Lewis, C.I. and C.H. Langford., Symbolic Logic, New York, 1932. 
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J— > J> <• ~ <-~* ' v <• A J** W f I J^i-I jf £v*l^l j^J 
JUJI ia L£ ULJ t JJb^»- <L5^« ULsA* ^J| j~S*t ^^JjSjji . I SL M )JL* 

:oi» oil <-JUi L* (p viJUiSj cJtf IS1„ Y 
"10 j a <pj0 v <pj0-»<pj0 = <p 

. iiiLJl SwU-Lill i_^>-j^j aJLso* ol^Jc* jV 

:*JlJtjVl a*ljaJI 
;U* jj^-» J^ 

.Method of Assumptions oLiljaVl ii;_^» jf T^*- \ 
. Axiomatic Method *S^\j>^^SH\ ii^lJl J p^-Jl - Y 

Jjui\ oliJ>Jl ^Jj jji oLilj^l gin y»j JjVl giuJl U 
Oj-~»-j Ja&owski ^^LJ^-C-L of ^J ^j-^i L**j t»jL£jl ,_/ 
ol^JL, L+jf VI i^ro t^rt fl^Vl ^ LJ .lj>j .I*ju Gentzen 
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Studia UkuJl oUjJl &»*. ^ ^^Ji |Jl* t U ^ _ ^Ljl 
U^ibS" ^Li v^ 1 •■** i> vL*Jl lj> ^ t^Ul iJL*Jl Logica 

: ^j »j£L* LUaiJl i_jL->- ^ iJUi-loJl 
RD yjl J-Jl L4J yy^j t The rule of detachment J-aaII UpL»_ ^ 

— > m 
RD 

:Uaj I** jj-JJLpli ^JLp jJlk; sjlpUJ! «JLk of Ji^-tAJ of »-^>*ij 

Modus oL-i^l »jl*U (Y) ^Substitution ^jj->ci\ SJU-U (^) 
^~- <_^l J-s<«Jl »^l» j* iJJb^J detachment Jl UpISj 4 Ponens 

t^i j^jj tThe rule of Joining a Conjunction J-^jJl Lij SJLpU_ Y 

: j^5j i^j iRC j^jJIj <jj-«Jl 



RC <p 



A (p 

a<X 

X<b 

a < X a X < b 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



: (jj*-* <»4-a jf 



a< X<b 



l^J yjij t The rule of Omitting a Conjunction J-^JI <-iJb- JjlpU _ \" 

oy^j tOC j^^^i (J*-^! 
A y a (f> 

0, <p. 



OC 



A (f) 



0i 



0„ 



9>1 



9>k 



:*ilij. Jltt tlfclp jJaoj oU^JI olJb j>Jb cpu . . . .j <p k 

a<XAX<b (or: a < x < b) a < X AX<b 
a<x x<b. 

^ >ji </" Tne n"* 6 of Joining a disjunction J*<uJ| Jajj sjplj . $ 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



JD -?- -* 



v (p v <f> 

a > (or: a 2* 0) a = 

a>0va = a > v a = 0. 

L$J j^^jj The rule of Omitting a disjunction J.ao.11 i-iJb- SJLpI* _ o 

'.jj£j tOD J^jJb <jj— ill 

0viji 
OD ~|0 

9» 

: JopUJI .ji* iL-ljj JVX-.VI J» JUI 

a > o v a = o 
~~| a > o 
a = o. 

W ¥J-) T ne ru ' e °^ J°' n ' n g an equivalence jil£Jl Jauj oOpU » 1 

; 01 Jjijj t JE yjlL; J— Jl 

0-> <p 
JE q>-*0 " 

= ?> 

015" lil OUjJU J>J* ai </> ss jil^Jl Of i.uUJl Ja j>" 
.0 -+ <p ^JCJI ( >*-^JIj 9> -» ,>-*!l t> 'k^ <^M 

l^J y>jtj The rule of omitting an equivalence jil£Jl oi>- 5-U-l* _ V 

:of oJL«-LdJl «Ju jjKj tOE j^jllj j~JI 
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OE 



= y s y 

0-+V, y->0. 



j*J; of U*i lil OUjJl Jl ^ >15J ^f 0LS - lil J^>- 
iJUJl »Ju» ^j . JjVl ^-^ 0_^ ^JJI ,>wdlj t^Ul j-a^Jl 

jlala •,,«)! UiJb- ,_/Jl Jlpl_jill jJLa* tf- JuL-i d)t UJLp ,yLJo ^i 

^jJ OJb>j l^f a! fiiLJl J^ljill IjScjI J* . ^f^i^jyj ^JL-jjL* 

ja liyryA -iplj-iJl «Jla cJLS' lil ?ii;L- otfjf (J Ojj^l U^L* 

t^^kJl iwJUJl li* iio*J of oil bJ* ?Jic-ljiJI »JL* *-^j {j* jliiJ I* 

..ykuJl 

: ik-LJl opl^aJlj ol Jv iJl 

^^ydl ^p j^iC ^1 tiLL'OplyJl «JL» Jjf . iiUl U^J\ J*\y}\ 

J^.^11 *JJb-j iRC J^JI J*j ^ t RD yjl I4J Uj^jj L. oL'Nlj 
tJE >l£dl L.JJ t OD J^iaJI oJUj <JD J^iJI J*jj t OC ^ 

.OE jilScJl iJJU-j 

ioUIj^VI <>* *lJi^l oU^Jl *U ^tJL. lA*\iS OC J^Jl vjjb- SjlpUJ 
<JLS J*L-i *j ,yj .(iy^Vl <J»k., J I Jipl^ill IJL* iJ\ iiLiVlj fUiiiwj 
<Lij. ■ .■ i *joji>- i«jjJ<» -bJ>Jl I»^.4,h.j jJ ^jSwJjSjjj _ l ^CjjJLtf U ^jl«j 

j\ OjiliJI •jj-s* (>*-^ •— 'j*> *^-^" 'JJ-^*f t'WjJti i»jJi oLjlii jl /^l/* 

^ -y 
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0**Lr! J^- Cf &i\ v J& Of Up ^i U li* YOU^JI ^^ JuJfcJl 



Tl. 





(p -* q) a 


(q -» -+ (p -*■ r). 




oU^Jl 


(1) 

(2) 
(3) 
(4) 


p->q' 
q->r 

P 

q 

r 


> 

[RD:1,3} 
{RD:2,4} 



Uuf J*-:&j t Thesis ij^i. US' ^Jj >^ lu T _^J| of Ji>-^ 

. SjJiLi OpI^aJI jJaj OU^JI Of 

; ^jjy» ipJlj jj.UaxJl 0_^l» ,_Jp ^^j > Y 

T2 (pAq-+r)-»[p-+(q->r)] 

•jj-^ iJb- {J* Jjf Peano _^L «— s*-^j- JUa^l L ^»kJl 015" 
^y* Jiij (Formulaire de Mathematique *A£ ^j y m X^\ fju* 
Principles of toL^L^I J^»f» \j LuJI IJL4J Russell ji, 
Principia doL^Lj^Jl ^L^o ^i ~5 '(VVV) Mathematics 
oULiiJ i_>o_L.| 4jLxS" ^ *j t ( M \ V - ^ \ • ) Mathematica 
fa- i Jy * xp\y, _ J^j aa>- r,r UtfJl ^j .(H\1) t<~^jl 



3.3 



[(p . q) D r] D [p D (q D r)] 



jy}\ iJ^b^l «3,3 iT2 Jfj^ jji <uLidl Oil .!«>■!& 



\ <A 
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(1) 

(2) 
(3) 
(4) 



p a q — *■ r 
P 

q 

p a q 
r 



(a-)' 

{ JC: 2, 3 } 
[RD:1,4 } 



OjJUJl o^U ^ <JU j—i—. (iljr-^») j/iJI 0>UJI of ,>**, 

T2a. lp -> (q -» r)] -* (p a q -+ r) 

oUjJl 

p -» (q -> r) 

(a) 



(1) 
(2) 
(3) 
(4) 



P 

q 
q 

r 



T2b. 



(1) 
(2) 



[RD:1,2 } 
{ RD: 4, 3 } 

p a q -* r = p -► (q -► r). 
oUjJl 



(P Aq-+r)-»[p-»(q-» r)] 
[p -*■ (q -* Of-* (p a q -+ r) 
pAq-»rsp-+(q-+r) 



[T2] 

[T2a] 

{JE: 1, 2] 



^ *j3»- J5"j liiUl ijjiUJ JjJiL. ij_^» ol>j.)l IJLa 

CAjJl <j£*Jj l^ilii i*Jl» IjJkA 4jIJ> Jj-^j* oU^Jl 






v<\ 
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T4 



(1) 
(2) 
(3) 
(4) 



'•j-^ j£ hy*i OLa^JI Ui* fjjci iJUl ijju}\ L.L t 
p V q -* (-fq -, p). 



p v q 
"Iq 
"IP 

q 



{a} 

{a-i-p} 
{od:l,3} 



v <f>-+ n^-> 0) 

Ji^j .ILtfll v 1 -— *i>J ^ ^» ^1 y* 9) i0 ^ 

4il ^ <JUJl .a* Ji. ^ oU^Jl J\ Jicj i.1* iU. J-JI of U.f 

: ^L US' oIa^JI gxcu pj ^j tijwI^Jt 
{a} 



(1) 
(2) 
(3) 
(4) 



v (ft 

"IV 

"10 



{a-i-2} 
{OD:l;3} 



(a) 



:a*-*JI :JliJl J^ J* 

(psq)vpAr-+[~|(pAf)-+(ps q )] 

v 9) -» (-|<p -» 0) 
3UJI .i* ^j (p a r) = 91 t (p 5q) = 0ol Jb-^J ti. 



: Ju US' OU^JI ii^>. 



\\ 
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(1) 


(p = q) v p a r ' 


(a) 


(2) 


1(pAr) 




(3) 


-i (p = q) 


{a-i-p} 


(4) 


p a r 


{OD: 1, 3} 



{tit} ^U, IJuj 
0v<|)-> (1<f>-> 0) 

: JL L£ iiUI i^^JI iw^J I Jbj t ( ^_ 0) J~JI IJLa 
|_0V())-> (1^-* 0) 

Ok^Jl ,j£*J i^^-f »j^» T4 oj_^i*JLJ jf Ji?-*AJ jf l y>^j ^1 



:l|> 



T4b ~| p v q -* (p -* q) 

oU^Jl 

(1) ipvql {a} 

(2) P J 

(3) "I q (a, i, p} 

(4) HP {OD:l,3} 



(t iY)^^ la*j 



nu 
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iftUJl bji\S L^-1p jik T4 .jyUJU aiUl S J>v aJl Of Ji^fc 

>"A U- 5 ->V- i/^ ^Jr*- 51 s ^ 1 ^«k" ••**& Sj>* J-Jl fJtfjj - 

:vl^- ON 
T5a P— lip 

(!) P {a} 

(2) HI IP {a-i-p} 

( 3 ) 1 P {ON: 2} 

:vt->- *JN gjiyj\ ^| J^j iju-U t ;j*liJl .JU ^ j^ 
T5b nnp = p {JE:T5;T5a} 

Laws of double ^pjjl ^1 ^Jly ^ jJLk, T5b t T5a t T5. ^ 

. negation 

£jj>ll ^1 of j>. T5b OyUJI Of <*>U U*i dUiS" Jis-^j - Y 
L>" ^.Vl 10* O^l^l Ji^V Jij .l^-li V^iU .^IC V^LJ 

~1 v <p v~I <p 

y 

9> 

^ \ Y 
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OUjJl 



(1) 


a)0vlw 


(2) 


0) 


(3) 


~na> 







(1) 


~1 v o) 


(2) 





(3) 


n~i0 



i>U,Jl 



OJ 



{a} 

{JN: 2} 
{OD: 1; 3} 



{a} 

{JN: 2} 
{OD: 1; 3} 



The law of Transposition JlJ' Oy\> "»jj^> J~Jl iJUil i*j - 1 
T6 p-^q=1q-*lP 

{a} 



(1) 
(2) 
(3) 
(4) 



p-*q 
iq 
p 
q 



{a-i-p} 
{RD: 1; 3} 









> N V 
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(1) 


p a q — » r 


(2) 


P 


(3) 


T 


(4) 


q 


(5) 


p A q 


(6) 


r 



.(Y, W iY,M iY,\o t Y,.r> 

: SjjJiJl Laj_^" JlJl by\Zl "kSja Ijy* ilbkj _ v 
T~l p a q~> r as p a~1 r->~Iq 

{a} 

{a-i-p} 
{JC: 2, 4} 
{RD: 1; 5} 

SjyuJI Uj^a; *Zjj*j The law of Simplification k-~iJl dJ^Jl* - A 
T 10 q -> (p -* q) 

(1) q I {a} 

(2) p ] {a-i-p} 

(3) -|q 

{r *\} ^l- ijlaj 

he Law of Identity for Implication j* >-H iLJlJUl j^LJ _ ^ 
Til p-*p 

(1) P {a} 

(2) np {a-i-p} 

(Y t \) >#u; 
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The law of Identity for 


equivalence 


jiLsaj <j 


IJJI i)j\i- 


\ 










'■ ^jj^J 






Tlla 


P- 


= p 






(1) 
(2) 


p-»p 
P = P 




{TU} 
{JE: 1; 1} 







T12 



(1) 
(2) 
(3) 



(p s q) -* (q - p) 



psq 
p-»q 

q->p 

q = p 



{a} 
{OE: 1} 

{OE: 1} 

(JE: 3; 2} 



>15oJI of j>" T 12 <T 11a oljyuJl Jy * of -tw-%. 



<.,..iilU 



RD 


= j) 









9 


(1) 


= 9» 


(2) 


^ 


(3) 


<p-*0 








= f> 



_2L 



OUjJl 







{a} 

{OE: 1} 
{RD: 3; 2} 



\\o 
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OU^JI 



(1) 


0^<fi 


(2) 





(3) 


0^<p 




V 



T16a 



T17 



(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 



{a} 

{OE: 1} 
{RD: 3, 2} 



(p -* q a r) -> (p -> q) a (p -> r) 



(1) 


p — * q A r 


{a} 


(1.1) 


P 


{ad. a} 


(1.2) 


q A r 


{RD: 1.1} 


(1.3) 
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{OC: 1.2} 


(1.4) 
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{OC: 1.2} 


(2) 


p-» q 


{1.1 -» 1.3} 
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p-»r 


{1.1 ->• 1.4} 




(p -> q) a (p -> r) 


{JC: 2; 3} 



p— »• r 
q->r 
p v q 

~|r 

"IP 

~lq 
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(p->.r) A(q->r) = pvq~»r 

t 

JjVl iJ^Jl (f) oU^Jl 

{a} 



{a, i, p} 
{toll.: 1, 4} 
{toll.: 2, 4} 
{OD: 3, 5} 
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p v q -* r 
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{ad. a} 


(1.2) 


p v q 


{JD: 1.1} 


(1.3) 
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{RD: 1, 1.2} 
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p^r 


{1.1 -+ 1.3} 


(2.1) 
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{ad. a} 


(2.2) 


p v q 


{JD: 2.1} 


(2.3) 
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{RD: 1, 2.2} 
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q-+r 


{2.1 -> 2.3} 




(p ->r) a (q -»■ r) 


{JC: 2, 3} 



<y \>^J\ of J^J iSj^iJl ^lOiw-Li tU^JUl j->Jl oVU- 

X*£-2-*f(x)>0 O) 

x< - 2 v x = - 2-> f (x) >0 (Y) 

x< - 2->f (x)>0 '(\) 

x=-2-»f(x)>0 '(Y) 

The oUtfJl «U| Uj jU -uU jlk U y> JU-— Jl ^wdl IJU 

. law of addition of antecedents 

T 18 (p -» r) a (q -> r) a (p a q) -»■ r 
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n = 1 -> (n + l) 2 > n 2 

n > 1 -► (n + l) 2 > n 2 

n = 1 v n > 1 

(n + l) 2 > n 2 

tjjX (^JJI The law of negating a disjunction J-^aill *-JL. dj\> - \ "\ 

'. OJji*JI 

T19 ~1(P vq)=lp Alq 

(1) 1 (P a q) {a} 

(1.1) p {ad. a) 

(1.2) p v q {JD: 1.1} 

(2) 1 p {1.1 -* Contr. (1, 1.2)} 

(2.1) q {ad. a} 

(2.2) p v q {JD. 2.1} 

(3) ~] q {2.1 -> Contr. (1,2.2)} 
IpAlq {JC. 2, 3} 

* 
J*d>jJ UiLSv* (J-^uJl i_JLu r^r^i **;L»*Jl SjyLjl *Iji»»x»»Iij 

: JliJl J-~- Lf lp i<uii j-^Lp 

1(a>bva = b) i^Jl (^ 

"la>bA~1aa=b «V,Jl **«i*tf*" <*» 

uJUl J-Aill SJLpU iiiLJI ijyJl j* JiiJ b\ {£~j d*)j£ 

: Jldl j^JI > 

ND l(0vy) "1(0 vy) 
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jCJdl The law of negating a Conjunction 


jv>)r wJL. dy^i- w 






; ojjiftJ! tjjij 


T20 


~I(p A q) =~]p vl 


q 


0) 


~l (p A q) 


{a} 
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{a-i-p} 
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{ND. 2} 
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{ND. 2} 
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{ON. 3} 
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{ON. 4} 
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p A q 


{JC. 5, 6} 
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(i'* (js^'y (•— '^ j-i* **»LJI o^iJl iii»L« L^ijPj i0br-j_^ 



T22 ~I(PA-|P) 

OU^JI 

(2) P 1 

(3) Ipf < OC1 > 

. {r * y} ^b- 

: ijyui\ Ujytf <ijj^>j f\?j*& ci-Jlill OjJli - ^ A 
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{ND. 1} 



tu *»Ldl (Op OjJU) o^ 1 ^ 1 O^J^ 1 l> M* 
*ifj tU^J i*L^ fjJ ^ Jjf jk^jf of (£y^J| viJlill j_^li 
|kXp UjJli ^ vi->- tU^J 3.8lfi-,.h. J l ^L^JI -ui ^ Jjf 
dJUll OjJli ,^uj .U, OliJUaJ N j.T„fttltt.J| Of ,>iLdl 

dJliit O^li &■ la*js»b-Jl V 1 ^ v/ _>W ^ib JL2J _ iiiU 

OjJUJI li» ^ Of auJI IJla ^ ^ a>s>*J\ jJ. J.s-.,.,l| 
*l^ J* Olj aiUJl «*sJl Ji ^iL-. JJii~JI ddpJ wJL 
0* Jj^ 1 Co 11 t> tr^lO 1 «^ ^1 ■ tj?JJj^ y ^^ «-•>- 

t^ji^Ji dJdi OjJi* Cr jc^ i jj ^aJi ^i jkuJi v u^ 

»j_^" U j>j The law of a New Factor juo>JI J*l*J| OjJli - Y ♦ 
T 24 (p -* q) -* (p A r -» q a r) 
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a > 2 -» a > o 



,a>2Aa<9-»a>0Aa<9 



2 < a < 9-> o < a < 9 
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: Sj^iJl •j^iy The law of a new element JbJt>Jl J*l*Jl O^U _ Y \ 
T 26 (p — > q) -» (p v r -» q v r) 
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q v r 
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q v r 
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-* 1.3, 2.1 -+ 2.2, 2} 
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(p -» q) a (r -» s) — » (p v r — > q v s) 
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p v r 






(1.1) 


P 




{ad. a} 


(1.2) 
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q v s 
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q v s 




{JD. 2.2} 




q v s 


{1.1- 


-> 1.3,2.1-^2.3, 
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^>J| oVL^ J 0>UUI IJU jJa_J j^\ Jluli <JL*j 

:«J,JUl 



a > b -* a 2 > b 2 
a = b — a 2 = b 2 



a>bva=b— > a 2 > b 2 v a 2 = b 2 



or: 



a 9= b -* a z 2s b 2 

: ijjkj\ SS&j _ YT 
T 29 lpvq = (p-»q) 

. JliJl JJJI JU U OU^JI ^aiJ IJJj t T 4 b JjyuJI ^-jP v q 
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{RD: 1, 1.1} 
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IP v q 




{JD:,1.2} 


(2.1) 


np 




{ad.' a} 


(2.2) 


ip y q 


{1.1 


{apt a t n 
-» 1.3, 201 -» 2.2} 



^jj> 6_jjli jl t t j*-*aJl ,j«^* UL>-I ^fc— j J» c^JJb * olj^l.^i » II 

«jji; U j>j Hauber's law 
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~l(q as) 
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~Iq vis 


{RD E : T 20, 4} 


(1.1) 
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{ad. a} 


(1.2) 
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{OD: 5, 1.1} 


(1.3) 


~lr 


{toll. : 2, 1.2} 


(1.4) 
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{OD: 3, 1.3} 
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q->p 


{1.1 -> 1.4} 


(2.1) 
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{ad. a} 


(2.2) 


~iq 


{OD:5, 2.1} 


(2.3) 


"ip 


{toll. : 1, 2.2} 


(2.4) 
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{OD: 3, 2.3} 
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s-> r 


{2.1 -► 2.4} 




(q -» p) a 


(s^r) {JC:6,7} 



:iJUl 
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0- — + <u H 
~T (<jf>i a ^)j) for 1 < i =?fc j € n 
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jloJl JsaiJlj i^*" oU-voJI <y n bjj 015" lil <jf IJL* ( _^jc« 
tJ >.Vl Ju. Jb-ljJI L'lib ju-l»j l$Jl; OlS" liL> tolu,.A"JI viib" oUjuUj 

JljjJ Sjjl<cu olijyu L~£^JI J-J U >»Ji oil :y» oVl Jlj-JI 01 

ivjij Ijjyj* <^l * i.-JL.Jlj jj-wtJlj Jvaillj (J-^jJU C-jc^j ,_^Ji oJJbwJl 

LjJ ijyUl ja JUL 0*Ci t^JUoJI pJIji Ji> o* JljoJl cOL- JjuJ 

_ ( _ 5 £LjjL* ^j—i J 0^1 J->«J o^j ■ ^-** o - '-**^ VJj*'* ^->»^» 
t UjJ>j LfU li^i» LuJ* ^1 Jt« tolj_^*Jl jy jjiS^l Ijjjij ^-^^Jji 
jf ^«j Vf . cjJUoJl *Jly ^ la>c~.l dj-Xi 4 V*ta 'JL^ Ut^ u*jrt k» 

U Jl L>JLj J~Jl Of i>l . **lfj L*^ IJjJ^>«j jlStj 4*iJ>J i Jj- a J <DL~Jl 
^1 As^aJl JJ»»«J Zero - One method iJ>-lj _ yUJl ?^»% *4* jlLu 
i— J iJLuJl of VI t^j-JJl ja i>-ji JU- «iksaJl IJL* jJU JL»j . L J 
jlJlS" ISJ . t_)J^ <uJj i(iJU<9 i*J i>Jb-l_»Jl <LsoaU of -JUi ^>*j . diiJLS' 
^^ J~i Ji. U iiytJl JUVl J L^Jl U^if tTrue-adU. a^I 
.Fj^cimJL l*Jl^ LJJ» False i.ilS' i-^aJl cJtS" lil Uf t T j^a^Jli 

iB*Jl JljjJLI SJb-b>- *pL^. j-JI U ^Jii ^-L-Vl IJL* JLcj .0 t l 

: JU1 yJI > 
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negation 
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wiUiSj tiijLjf dj& L.x* iilS" jy£ 1 ^iiJl jf Jb-.^ 
<-.JLw.Jl jjJli j> I jj>j . iilS' jj& Lw»- aj.iU» "1 0_^j 

Conjunction J*»jJl 4-Jli (Y) 
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yS jlS" li| Jaii JJUau J-^Jl of * iJUJl .JL» ^y Jv»jJl U^tf jyb 
^U «>-»U* J**f yoS" lil IplS' ,J**>ll Oj£%> «,UbU» **,**•«* >• 

disjunction J**aJI i*jtf (V) 
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:USU1I ^s^vijj U_*i cJ-aiJI ^ ^lill £>Jl Ufj .bjj jjJUl 






<p 


1 (f> 


1 


1 








1 


1 


1 





1 












' • . f * 

. J^S" liiU» J^a^l U_^j j*>- j*-^' j*ai*Jl JJU* JU~Uj JaJa 

> orq) Utf lij ^ 4>-jIjJ! ijjUJ'Vl iiiJl ^i J-wJl ^p ^-jdl <M (\) 
.(... or...) c^ltll U* J*-^ .[q jf p] ^f 

^j (either... or...) ia>-% «i~>- ((either p or q) &««4]| dUJ5j (f) 

. (p v q) ( »-j£ (p or q) ii-JI (') 
. (p v q) 4^^- (either p or q) ii-^aJl ('c) 
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Implication ,y~jd\ <UJl» (i) 






V 


0-» q> 


1 


1 


1 





1 


1 


1 














1 



.^^■Vl c/tfUJI U; ^ o*^ 1 li- 1 ^^ • ^ ^J ^^ 

equivalence jil&Jl i*JLi («) 
(> ^iJi Jju# iJU & 3H&I1 Jjl^. i*;UJ J^jJi ^. 

: JUl j*Jl JU tjil&Jl ^iJb-j jilfcJl J*y ^J*Uj 






V 


0-» <p 


9>-* 


0s v 


1 


1 


1 


1 


1 





1 


1 








1 








1 











1 


1 


1 



^ iui^i auJi viiiirj ^jVi xiui ^ oJu*i jiifcli if Jwa; 

j- iJ^ 1 **rvaJl i-r*-j+i 2^i y>j LilS" OjC (f) — *• (^-iUJl 

. jil£Jl iji>- 2JLP-U 
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ai*- u*tf ^^8.. dUi, Litf ^ -» V V-Ji o*-^ 1 

. iil£Jl 



.jiisai 

0= f) 



0-* 9» 

.Uuf V iU 35 <^ jilJcJl Of l^. g=J ^1 

OjSj >L£JI : >1&U ^Vl O^LaJl ^ ;&UI UUll 0i» ^ j*j 
jil&ll ^J^ij tJ-J^I <+s* (j-* 5 W •tr^ ^ '^1 ty* ^ ^^"* 
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. WW K-^jjri tQjjJli. /n' . l ljb i**j>\jJ\ii~Jj h^-LjUIcoIj Ju>vtj_^jJl _ \ 

. \\"\T -JU»-I ^J* JU>K . •> <«-^jJ lij^b^Jl iLJUJJ i.JLl4 t Ly J X| Jjt _ t 

.WW cijJLSL.^1 ivJjUJl 
.\^Y^ ljjjiiv.^1 ■ JU.UJI HjUl > . ^lyll JUUI cbjliiiJu*^ jiUil JLp ykL jj^jJI _ i 

:«~^ll oLjjjai :UU 

1 — Helmer, O., On The Theory of axiom- System, Analysis, Vol. 3,1935. 

2 — Lewis, C. I., Alternative Systems of Logic, Monist, 42, 1932. 

1 — Aristotle, Analytica Priora. 

2 — Bell, E. T., The Queen of the Sciences, Batimore, Williams and Wil- 

kins, 1931. 
-3 — Heath, T. L., The Thirteen Books of Euclid's Elements, Cambridge, 
England, The University Press, 1908. 

4 — Henkin, L. and Suppes, P. and Tarski, A., The Asiomatic Method, 

Amsterdam, North - Holland pub, Co., 1959. 

5 — Lewis, C. I., A Survey of Symbolic logic, Berkeley, 1918. 

6 an( j Langford, C.H., Symbolic Logic, New York, 

1932. 
7 — Quine, W. V., Mathematical Logic, New York, 1940. 

8 , Elementary Logic, Boston, 1941. 

9 , From a Logical point of view, Harvard,New York, 1953. 

10 —_, Selected logic papers, New York, 1966. 

11 , Methods of logic, 3", ed. London, 1974. 

12 — Reichenbach, H., «Bertrand Russell's Logic*, ed. in The Philosophy 

of Bertrand Russell by P. A. Schipp, 1944. 

13 — Struik D. J., A Concise History of Mathematics, 2 Vols, Dover pub, 

New York, 1948. 

14 — Whitehead, A.N and Ressell, B., Principia Mathematica, 3 vol, Cam- 

bridge, Cambridge University Press, 1910 - 1913. 

m 



.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,i ii,j, iL-i,j,'rra 



cjUj**jJI Cwj4* 



v 






M 






N ° j£*ii ( >-*)lj o*J 

XO ^1 JJUi* Jkjlj ^'.LAlSiyJ 

i <\ fc»Jl *ijj^ai\j OjJU 

*\ j^s*l*Jl £a»«-* tf^-j ^j^ 



JjVl J*ill 



,/ali p-Jtfl 



\TA - A° ^xJ^JI jkJI JUt ^» LUaJI ujU*- i>i 

AY bUill V U- 

\ > \ LUiiJl i_jLw>- 

m" ^i^i 



M". 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,i ii,j, iL-i,j,'rra 



I 



u 



N 



/,13 s 

us 







